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Hands  Across  to  Japan. 

Step  by  step  since  1902  the  work  has  gone  on  of  laying  the 
Commercial  Cable  network  in  the  Pacific  Ocean,  and  it  is  with 
great  pleasure  that  we  note  this  week  what  may  be  regarded  as 
the  natural  completion  of  the  enterprise  in  Lriiioii'g  Japan  into 
the  system.’  President  Roosevelt  and  Emperor  Mutsuhito  have 
exchanged  felicitations  in  cordial  and  appropriate  language  that 
expresses  their  sense  of  the  importance  of  this  link,  putting  the 
Tokio  office  of  the  company  in  direct  communication  with  Guam, 
and  thence  with  the  other  lines.  Japan  and  the  United  States 
have  recently  become  great  Pacific  powers  at  the  same  moment; 
their  relations  are  intimate  and  friendly,  and  this  American  cable 
has  its  role  to  play  in  the  promotion  of  intercourse  between  the 
New  World  and  New  Asia. 

We  can  but  offer  sincere  and  hearty  congratulations  to  Mr. 
Clarence  Mackay  on  the  patience  and  skill  with  which  he  has  thus 
seen  his  father’s  great  enterprise  m  the  Pacific  Ocean  rounded 
out  successfully.  Mr.  John  W.  Mackay,  to  our  way  of  thinking, 
has  never  yet  been  appreciated  for  the  great  man  he  was  as  a 
creator  of  wealth  and  industries,  forceful,  fightful,  formidable, 
tenacious  of  purpose  and  large-hearted.  He  has  been  fortunate 
in  handing  on  his  big  schemes  and  undertakings  to  competent 
hands ;  and  America  owes  the  Mackay  family  much  for  this 
addition  to  its  resources  of  civilization.  It  is  really  a  fine  thing 
to  record  that  the  elder  Mackay,  despite  legislative  obstacles, 
scornful  of  subsidies,  and  indifferent  even  to  governmental  com¬ 
petition,  went  ahead  bravely  in  1902  and  launched  out  undis¬ 
mayed  and  undeterred  on  the  noblest  piece  of  cable  work  the 
world  has  seen.  For  the  span  of  cable  from  San  Francisco 
to  the  Philippines  is  8,000  miles,  the  depths  are  the  greatest  ever 
encountered,  the  absence  of  stations  is  extreme,  and  the  possi¬ 
bility  of  financial  return  has  not  been  excessive.  But  Mr.  Mackay 
secured  the  best  resources  in  talent  and  experience  that  Europe 
could  furnish,  and  though  his  own  sudden  death  intervened,  the 
work  went  on  in  the  hands  of  his  capable  associates,  until  it  is 
now  a  grand  accomplished  task.  A  brief  five  years  have  sufficed 
to  connect  this  country  up  with  the  Sandwich  Islands,  the  Phil¬ 
ippines,  China  and  Japan,  and  in  the  history  of  the  enterprise  not 
the  least  important  fact  to  dwell  upon  will  be  the  celerity  with 
which  the  1,065  miles  to  Honolulu  and  the  8.000  odd  miles  to 
Manila  were  completed ;  the  speed  of  laying  apparently  was 
accelerated  toward  the  close. 

We  do  not  know  how  many  more  girdles  will  be  put  around 
the  ribs  of  the  world,  but  other  outgrowths  of  the  Mackay  s.vs- 
tem  can  be  readily  imagined.  For  the  network  that  now  e.xists 
the  traffic  is  said  to  be  larger  than  was  expected ;  while  Oriental 
intercourse  with  our  Western  shores  is  obviously  bound  to  in¬ 
crease.  The  perfection  of  wireless  systems  has  evidently  not  yet 
been  pushed  so  far  as  to  deprive  cables  of  business,  or  to  detef 
capital  from  investing  in  such  enterprises  for  fear  of  inadequate 


Suburban  Transportation. 

The  suburban  transportation  of  our  great  cities  is  rapidly 
bect>ming  electrified,  and  this  summer  sees  more  of  electric  trae- 
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tion  for  commuter  service  than  ever;  while  all  the  new  plans 
are  along  the  same  lines  of  development.  Around  New  York, 
as  on  certain  parts  of  the  Long  Island  system,  the  benefits  are 
already  apparent,  and  later  in  the  year  there  is  promise  of  the 
change  on  the  New  York  Central  system.  One  of  the  incidental 
results  has  been  a  real  estate  boom  of  unsurpassed  proportions 
and  enthusiasm.  Some  of  the  prophecies  attendant  on  the  boom 
electricity  will  undoubtedly  enable  the  seers  to  fulfill ;  other  ex¬ 
travagant  forecasts  are  beyond  the  ability  of  any  motive  power 
or  body  of  men  to  “make  good.”  The  main  thing  is  that  a  large 
bulk  of  the  city  population  sees  a  hope  of  release  from  cramped 
rooms  and  flats  that  it  had  never  dare  indulge  before ;  and 
many  people  are  being  tempted  to  consider  the  desirability  of 
a  country  home  who  hitherto  were  deterred  by  dislike  of  stuffy 
steam  travel,  smoky  tunnels  and  infrequent  trains. 

The  stuffy  steam  travel  and  the  smoky  tunnels  are  “going,” 
going  rapidly,  but  many  shrewd  observers  are  watching  the  effect 
of  electricity  on  the  train  schedule.  One  great  ability  of  electric 
power  is  that  of  permitting  the  traffic  manager  to  make  incessant 
di.spatch  of  smaller  units.  The  bunching  and  congestion  of  traffic 
is  thus  avoided.  The  general  theory  of  steam  passenger  traffic 
still  in  vogue  has  been  to  crowd  all  the  business  into  one  mass 
that  the  locomotive  can  get  away  with.  We  make  bold  to  assert 
that  the  present  managers  of  converting  steam  roads  are  still 
mentally  subject  to  the  old  fetish  of  the  locomotive,  and  that 
having  found  in  the  “multiple  unit”  system  a  substitute  that 
gives  them  swifter  acceleration  with  all  the  power  to  carry  the 
old  load,  they  are  working  the  “multiple  unit”  for  more  than  it 
is  worth  to  the  passenger.  The  “multiple  unit”  is  for  use  rather 
than  abuse,  and  one  of  its  great  neglected  merits  is  its  capacity 
for  handling  small  trains  at  frequent  intervals  and  high  speed. 
Let  us  see  a  little  more  of  that  in  electric  suburban  travel. 


American  Individualism. 

The  members  of  the  Municipal  Ownership  Committee  of  the 
National  Civic  Federation  sent  over  to  investigate  the  working 
of  municipal  plants  and  public  service  corporations  are  having 
a  very  nice  time  in  England,  and  will  now  be  taking  a  “look 
in”  on  the  continent  for  the  same  purpose.  They  will  bring  back 
some  very  useful  facts  and  figures  with  them,  for  they  have 
been  working  hard,  and  some  of  the  plants  visited  are  quite  in¬ 
teresting.  But  while  the  data  will  be  of  common  acceptance  in 
all  probability,  it  is  more  than  likely  that  there  will  be  two  sets 
of  reports  predicated  upon  them.  The  opinions  and  point  of 
view  will  remain  the  same,  we  think,  with  all  the  commissioners, 
no  matter  what  the  data  are.  Mr.  Ingalls  pointed  this  out 
during  the’ current  week  at  a  reception  in  London  to  the  com¬ 
mission,  when  he  intimated  also  that  even  if  we  had  in  America 
what  we  have  not — a  large  supply  of  men  who  can  give  their 
time  for  nothing  to  public  affairs — there  would  still  be  the  choice 
to  make  between  the  socialism  that  masks  in  Europe  under  the 
guise  of  monarchism,  or  the  persistent  individualism  that  drove 
men  to  America  for  freedom  of  thought  and  action,  and  that 
has  won  practically  all  our  triumphs.  Recent  political  and 
•economic  history  in  America  would  indicate  that  the  lawmaking 
power  can  preserve  the  individual,’  while  leaving  play  for  united 
effort  in  social  and  business  life. 


The  Interpole  Motor. 

At  the  recent  Milwaukee  General  Meeting  of  the  American 
Institute  of  Electrical  Engineers,  one  of  the  most  interesting 


discussions  was  on  the  interpole  type  of  motor,  and  the  par¬ 
ticipation  therein  of  engineers  connected  with  a  half-dozen 
manufacturing  companies  served  to  point  out  and  emphasize 
that  much  which  is  relatively  new  and  of  increasing  importance 
is  to  be  expected  from  the  application  of  that  old  and  well- 
known  device,  the  commutating  pole.  By  the  use  of  such  poles 
the  designer  is  free  to  select  dimensions  without  reference  to 
the  limitations  imposed  by  commutation;  higher  rotative  speeds 
may  be  employed,  thus  obtaining  greater  outputs  for  the  same 
material;  and  variable  speeds  may  be  obtained  with  ease  from 
motors  of  both  the  series-wound  and  the  shunt-wound  types.  It 
is  difficult  to  predict  the  extent  to  which  the  commutating  pole 
will  be  employed.  It  is  safe  to  assume,  however,  that  it  will 
make  itself  felt  more  and  more  in  electric  railway  and  elevator 
motors  and  in  high-speed  turbo-generators,  in  addition  to  its 
present  use  in  machine  tools  and  similar  changeable-speed  work. 


Graphical  Treatment  of  Higher  Harmonics. 

On  page  1338  Mr.  R.  E.  Hellmund  describes  an  interesting 
graphical  method  for  determining  the  current  which  flows  through 
impedances  of  different  constants  when  subjected  to  a  non-sin- 
usoidal  electromotive  force.  It  is  shown  that  when  the  complex 
e.m.f.  is  impressed  upon  a  pure  non-inductive  resistance,  a  pure 
inductive  reactance,  or  a  pure  condensive  reactance,  in  each 
case  each  harmonic  tends  to  produce  a  definite  component  of 
current  just  as  though  the  other  harmonics  were  not  present. 
Thus,  when  such  simple  circuits  are  connected  in  parallel  the 
currents  due  to  the  component  harmonics  can  be  added  vectorially 
by  the  method  commonly  employed  with  assumed  sinusoidal  cur¬ 
rents.  Although  the  method  proposed  by  the  author  can  be  so 
modified  as  to  include  inductive  and  condensive  reactances  and 
resistances  in  series  or  in  series-parallel,  and  thereby  to  corre¬ 
spond  more  nearly  with  conditions  as  they  exist,  the  graphical 
representation  becomes  exceedingly  involved.  Moreover,  in  any 
case  the  method  necessitates  an  accurate  resolution  of  the  e.m.f. 
wave  into  its  component  parts.  It  would  seem  that  the  most 
convenient  method  for  the  general  problem  is  the  one  which 
assumes  the  existence  of  a  definite  sinusoidal  e.m.f.  wave  of 
fundamental  frequency,  with  definite  third,  fifth,  etc.,  harmonics, 
each  wave  being  treated  separately  by  algebraic  methods.  The 
several  harmonic  currents  having  been  determined,  the  resultant 
can  be  ascertained  as  the  square  root  of  the  sum  of  the  squares 
of  the  various  currents,  effective  values  being  used  throughout. 
It  is  noteworthy  that  when  the  several  components  of  currents 
of  each  harmonic  in  pure  inductive  and  non-inductive  circuits 
have  been  found  it  is  unnecessary  to  determine  the  resultant  har¬ 
monic  cutrent  due  to  placing  these  circuits  in  parallel,  because 
their  squares  can  be  added  directly  to  give  the  total  sum  whose 
.square  root  represents  the  effective  value  of  the  composite  current. 
However,  for  the  combination  of  currents  of  the  same  frequency, 
and  especially  for  the  location  of  the  superposed  upper  harmonics 
upon  the  fundamental  of  the  current  wave,  the  graphical  method 
possesses  the  advantage  of  combined  simplicity  and  convenience. 


The  Transformer  Efficiency  of  Telephonic  In¬ 
duction-Coils. 

The  alternating-current  transformer  is  not  confined  to  power- 
distribution  circuits.  One  of  its  most  extensive  applications  is 
in  the  field  of  telephony.  Every  subscriber  keeps  a  private  in- 
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duction  coil  on  his  premises.  The  purpose  of  the  transformer  in 
this  case  is  to  raise  the  alternating-current  voltage  generated  by 
the  action  of  the  diaphragm  transmitter.  The  action  involved 
in  the  telephone  transformer  is  extremely  complex.  A  high 
voltage  is  desirable,  and  so,  on  that  account,  is  a  large  ratio  of 
transformation.  On  the  other  hand,  however,  a  large  ratio  of 
transformation  increases  the  waste  of  energy  in  the  transformer, 
and  thus,  beyond  a  certain  limit,  defeats  its  own  object.  The 
secondary  winding  impedance  is  an  objectionable  feature  at  the 
receiving  end  of  the  line,  reducing  the  strength  of  the  received 
telephonic  currents,  both  by  PR  and  reflection  losses.  The  best 
transformer  for  the  sending  end  of  the  circuit  is  not,  in  general, 
the  best  for  the  receiving  end.  Moreover,  as  pointed  out  in  the 
article  on  this  subject  by  Mr.  D.  MacL.  Therrell,  on  page  1344, 
the  best  transformer  for  one  vocal  frequency  is  not  the  best  for 
another,  so  that  in  composite-frequency  speech,  a  general  aver¬ 
age  of  best  efficiency  has  to  be  sought  for.  A  particular  arrange¬ 
ment  of  circuits  is  described  in  the  article,  somewhat  complex 
in  appearance,  which  it  is  claimed  is  particularly  advantageous 
over  long-distance  aerial  telephone  circuits.  Assuming,  however, 
that  the  particular  disposition  described  has  advantages  on  long¬ 
distance  aerial  circuits,  it  remains  to  be  shown  that  it  would 
also  be  superior  on  long-distance  underground  circuits,  both  plain 
and  loaded.  There  is  often  a  long  stride  between  the  best  condi¬ 
tions  possible  and  the  best  conditions  capable  of  use  in  a  large 
telephone  system,  where  every  variety  of  length  and  character 
of  circuit  may  be  found.  It  is  not  to  be  denied  that  the  efficiency 
of  the  telephone  transformer  is  low.  It  is  much  easier  to  criti¬ 
cise  this  transformer  than  it  is  to  replace  it  with  a  better  at  a 
reasonable  cost  and  in  such  a  manner  as  to  be  readily  incor- 
porable  with  the  large  telephone  systems  of  to-day. 


Measurement  of  Feeble  High-Frequency  Currents. 

Along  with  the  development  of  kiloampere  measurement,  in 
the  electric  distribution  of  power,  goes  the  measurement  of 
microampere  measurement  in  the  electric  distribution  of  ideas, 
by  telephony.  The  little  microampere  is  just  as  necessary  to  the 
transport  of  thought  and  speech  in  telephony  as  is  the  big  kilo- 
ampere  from  a  large  turbo-alternator,  to  the  transport  of  power. 
The  apparatus  needed  for  the  measurements  of  these  widely  sep¬ 
arated  quantities  is  very  different ;  but  the  same  laws  apply  to 
the  great  as  to  the  small.  There  is  nothing  aristocratic  about 
electricity,  nor  blue  blood  in  the  electric  fluid.  The  article  this 
week  on  page  1341  by  Herr  Bela  Gati  on  the  measurement  of 
very  feeble  telephonic  currents  indicates  a  direction  in  which 
w'e  may  expect  new  developments  in  microampere  measurement. 
He  employs  the  Fessenden  solid  barretter  of  minute  platinum 
wire.  Commencing  with  platinum  wire  ten  micrometers  in 
diameter,  the  finest  he  could  at  first  obtain  in  all  Europe,  he  has 
succeeded  in  inducing  manufacturers  to  produce  wire  as  fine  as 
half  a  micrometer,  which  is  about  the  length  of  a  wave  of  green 
light. 


Fine  platinum  wires  are  of  great  value  in  alternating-current 
measurements.  In  comparatively  larger  sizes  they  are  employed 
to  measure  a  few  centiamperes,  as  in  the  Cardew  voltmeter  or 
the  “hot-wire”  expansion  instruments  so  useful  for  switchboard 
purposes.  In  the  delicate  sizes  of  a  few  micrometers  diameter 
they  are  capable  of  measuring  currents  of  a  few  microamperes, 
as  in  telephony,  or  in  wireless  telegraphy.  The  finer  the  wire, 
the  greater  the  care  that  has  to  be  taken  against  accidental 
bum-outs.  There  is  no  difficulty  in  producing  such  a  wire 
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which  will  fuse  at  one  milliampere,  and  at  the  diameter  of  half 
a  micron,  mentioned  by  Herr  Gati,  which  is  less  than  we  have 
seen  used  here,  the  fusing  current,  in  vacuo,  should  be  only  a 
fraction  of  a  milliampere. 


The  Simple  Circle  Diagram  of  the  Single-Phase 
Induction  Motor. 

The  article  of  Dr.  A.  S.  McAllister  on  page  1339  of  this  num¬ 
ber  forms  a  fitting  sequence  to  his  earlier  article  on  the  poly¬ 
phase-motor  circle  diagram  of  May  26.  It  was  there  shown  that 
from  the  tests  of  a  polyphase  motor  both  at  no-load  speed  and 
at  standstill,  a  circle  can  be  quickly  plotted,  such  that  the  locus 
of  the  primary  current  will  conform  therewith,  for  all  inter¬ 
mediate  loads,  within  a  practically  satisfactory  degree  of  approx¬ 
imation.  From  an  inspection  of  this  circle,  the  behavior  of  the 
motor  can  be  satisfactorily  predicted  at  any  or  all  loads.  In  the 
present  article  it  is' shown  that  when  a  polyphase  induction  motor 
is  compelled  to  operate  as  a  single-phase  machine,  by  cutting 
one  of  the  supply  wires  its  current  locus  is  still  approximately 
a  circle;  but  the  circle  shrinks  in  diameter  about  50  per  cent. 
This  means  that  the  losses  in  the  machine  will  be  increased  for 
any  given  load  that  the  machine  can  carry,  and  also  that  the 
capability  of  the  machine  to  carry  load  will  be  reduced,  or  its 
output  diminished,  as  might  be  expected.  The  curious  condition 
is  also  determined  from  simple  calculations  that  whereas  the 
speed  of  a  polyphase  induction  motor,  takin,g  synchronous 
speed  as  pnity,  is  equal  to  the  secondary  efficiency,  in  the  same 
motor  limping  along  as  a  single-phaser,  the  speed  is  equal  to 
the  square  root  of  the  secondary  efficiency.  This  proposition 
must  apply  to  all  single-phase  induction  motors. 


It  is  a  very  fortunate  circumstance  that  the  current  diagram 
of  single-phase  motors,  as  well  as  polyphase  motors,  may  be 
practically  regarded  as  circular,  because  the  conditions  in  single- 
phasers  are  comparatively  complex,  and  their  simplification  for 
engineering  purposes  is  all  the  more  welcome.  It  is  true  that 
we  may  not  expect  to  have  large  single-phasers,  but  we  may 
expect  to  have  a  large  number  of  small  ones.  A  single-phase  in¬ 
duction  motor  develops  at  zero  speed  a  simple  alternating  or 
reciprocating  magnetic  field.  By  the  well-known  kinetic  analogy 
this  may  be  regarded  as  equivalent  to  a  pair  of  equal  pure  syn¬ 
chronously  rotating  magnetic  fields  revolving  in  opposite  direc¬ 
tions.  Each  of  these  components  will  take  half  the  magnetic 
flux  and  supporting  primary  current.  At  standstill,  the  rotor 
is  unable  to  make  up  its  mind  which  way  to  turn,  or  which  of 
the  two  virtual  rotating  fields  to  follow.  Any  mechanical  or 
magnetic  dissymmetry,  however,  such  as  an  impulse,  or  an  aux¬ 
iliary  condenser  circuit,  may  permit  the  rotor  to  make  up  its 
mind  and  to  initiate  rotation  in  one  or  other  direction.  As  soon 
as  the  rotor  turns,  the  currents  induced  therein  by  the  component 
field  that  the  rotor  follows  set  up  an  increasingly  powerful  accel¬ 
erating  torque,  while  the  component  that  the  rotor  is  running 
away  from  sets  up  parasitic  currents  that  have  but  little  dynamic 
effect.  At  full  speed,  therefore,  as  Dr.  McAllister’s  diagram 
indicates,  we  have  the  preponderating  revolving  component  or 
half-field  driving  the  motor,  while  the  other  half  acts  as  a  virtual 
leak  of  definite  admittance  depending  on  the  speed  and  placed 
across  the  primary  terminals.  There  can  be  no  doubt  that  the 
approximation  circle  diagram  gives  to  alternating-current  engi¬ 
neers  a  distinct  benefit  in  simplifying  the  behavior  of  induction 
motors. 
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Important  Electric  Railway  Legislation  in  Work  of  the  Department  of  Electricity  in 
Massachusetts.  San  Francisco. 


Advices  from  Boston  state  that  a  sweeping  bill  designed  to 
prevent  foreign  railroad  corporations  from  purchasing  Massa¬ 
chusetts  street  railway  companies  and  forcing  foreign  companies 
to  reliquish  any  such  railways  which  they  may  control,  has  come 
before  the  Committee  on  Rules  of  the  House  on  the  question  of 
the  admission  of  the  measure  for  consideration.  The  bill  as 
drafted  would  affect  particularly  the  New  York,  New  Haven  & 
Hartford  Railroad.  The  suggested  restriction  of  foreign  railroad 
corporations  follows  a  decisive  defeat  of  the  so-called  “merger 
bill,”  which  was  pending  in  the  Legislature  for  some  time,  and 
which  gave  domestic  railroad  corporations  the  same  privileges 
to  acquire  street  railway  companies  as  is  legally  enjoyed  by  those 
under  foreign  charter.  The  following  message  was  received  in 
the  Legislature  from  Governor  Guild  on  the  subject: 

“I  congratulate  you  on  the  defeat  of  a  measure  that  would 
have  sanctioned  the  possible  consolidation  of  all  transportation 
in  Massachusetts  under  the  control  of  a  single  corporation.  The 
present  railroad  system,  however,  is  most  unjust  and  unequitable. 
Our  steam  railroad  system  is  forbidden  to  meet  the  competition 
of  electric  street  car  lines  by  purchase  or  control  of  their  stock, 
but  another  controlled  by  men  who  are  not  citizens  of  Massachu¬ 
setts  is  not  only  permitted  to  exercise  that  privilege,  but  is  exer¬ 
cising  it  to-day  to  such  an  extent  that  healthy  competition  in 
Western  Massachusetts  is  almost  throttled. 

“Slowly,  surely,  the  control  of  our  own  railroads,  the  control 
of  the  passage  to  market  of  every  product,  the  control  of  the 
transportation  to  and  from  his  work  of  every  Massachusetts  citi¬ 
zen,  is  passing  from  our  hands  to  those  of  aliens.  I  there¬ 
fore  urge  upon  you  with  all  the  strength  that  is  in  me  the  passage 
of  some  legislation  giving  relief  from  the  grave  injustice.  Let 
Massachusetts  announce  that  transportation  within  her  borders 
is  in  the  future  to  be  controlled  by  the  people  of  Massachusetts 
and  not  by  men  beyond  the  reach  of  her  laws  and  the  inspiration 
of  her  ideals.” 

After  a  conference  of  various  committee  chairmen  of  the 
House,  it  was  agreed  that  the  Railroad  Bill  and  Governor’s  mes¬ 
sage  should  have  a  public  hearing  during  the  current  week. 


Chicago  Lighting  Franchises. 

As  has  been  previously  noted  in  these  columns,  a  committee 
of  the  Chicago  City  Council  has  for  some  time  been  drawing 
up  an  ordinance  providing  for  the  reduction  of  electric  light  rates 
in  that  city.  To  aid  it  in  its  work,  it  employed  as  experts  Messrs. 
Bion  J.  Arnold  and  William  Carroll  to  make  a  report.  As  a 
result  an  ordinance  was  drawn  up  providing  for  several  reduc¬ 
tions  in  rates  during  the  next  five  years.  These  rates  were  agreed 
to  by  the  Chicago  Edison  and  Commonwealth  Electric  Companies. 
Along  with  this  ordinance  another  provision  was*  made  for  the 
consolidation  of  the  Chicago  Edison  Company  and  the  Common¬ 
wealth  Electric  Company,  both  of  which  companies  are  owned  by 
the  same  interests.  The  City  Council  passed  this  ordinance,  but 
Mayor  Dunne  vetoed  it  and  the  Council  has  now  upheld  the  veto. 
The  veto  of  this  ordinance,  however,  will  have  but  little  effect  on 
the  value  of  these  companies’  franchise  rights.  The  Common¬ 
wealth  Electric  Company  has  a  franchise  which  does  not  expire 
until  1947.  This  franchise  covers  the  entire  city.  The  Chicago 
Edison  Company  has  a  franchise  which  expires  in  1912,  at  the  end 
of  which  time  its  property,  according  to  the  present  plans,  is 
to  be  transferred  to  the  Commonwealth  Electric  Company.  The 
chief  reason  for  the  failure  of  the  ordinance  to  pass  over  the 
Mayor’s  veto  seems  to  have  been  that  some  question  was  raised 
as  to  whether  some  clauses  in  the  ordinance  would  not  give  the 
Commonwealth  Electric  Company  an  opportunity  to  escape  the 
payment  of  3  per  cent  of  the  gross  receipts  on  certain  business 
upon  which  they  would  otherwise  have  to  pay  this  percentage. 
The  result  of  the  whole  matter  is  that  electric  lighting  rates  re¬ 
main  the  same  in  Chicago  as  they  were  before,  although  undoubt¬ 
edly  some  other  ordinance  will  be  passed  later  without  provision 
for  anything  but  a  reduction  of  rates. 


A  very  interesting  report  covering  the  work  accomplished  by 
the  Department  of  Electricity  of  San  Francisco  during  April  and 
May  has  been  submitted  by  Chief  William  R.  Hewitt,  to  the 
Fire  and  Police  Commissioners  of  that  city.  As  the  report 
covers  the  work  of  the  Department  during  the  fire  and  im¬ 
mediately  after,  the  following  extract  is  of  interest : 

“Fees  collected  April  i  to  18,  $586;  fees  collected  from  April 
18  to  June  I,  $12.75;  inspections  of  new  wiring  in  buildings, 
April  and  May,  $1,500;  inspections  of  old  buildings,  April  18 
to  June  I,  $7,000;  certificates  issued  for  new  wiring,  $90;  permits 
issued  to  resume  current  on  railway,  lighting  and  telephone 
routes,  April  22  to  May  i,  $15. 

“There  were  39  pieces  of  line  trouble  removed  in  April  and 
28  in  May.  Alarms  of  fire  received  during  the  month  of  April 
were  fifty-two  firsts,  four  seconds,  one  third  and  eighteen  directs, 
making  a  total  of  seventy-five.  In  May  there  were  only  twenty- 
one  firsts,  one  second,  seven  thirds,  total,  29  alarms  of  fire. 

“Concerning  the  operations  during  and  immediately  following 
the  earthquake  and  fire  I  beg  to  report  that  on  April  18  I 
arrived  at  the  fire  alarm  office  on  Brenham  Place  at  5.40 
o’clock  and  found  it  completely  wrecked  (with  the  exception 
of  a  couple  of  working  lines),  the  batteries  having  been  thrown 
to  the  floor,  which  was  littered  with  a  great  deal  of  glass  and 
covered  with  water,  and  the  chimney  and  fireplace  had  caved  in, 
causing  a  small  blaze,  fortunately  extinguished  before  any  seri¬ 
ous  damage  was  done. 

“With  the  two  operators  and  the  lineman  on  duty  I  proceeded 
to  re-establish  the  office — an  almost  impossiLe  task  under  the 
circumstances.  Linemen  and  other  employees  were  soon  arriv¬ 
ing  and  several  of  them  were  dispatched  for  horses  and  wag¬ 
ons  with  which  to  haul  material  from  the  supply  houses  for 
restoring  the  signal  system,  while  some  were  detailed  clearing 
and  removing  fallen  brick  and  debris. 

“This  work  proceeded  until  about  9  o’clock  a.m.,  when,  after 
a  survey  of  the  progress  of  the  fire,  I  realized  the  possibility  of 
the  central  office  being  burned  out  with  the  remainder  of  the  dis¬ 
trict  Leaving  orders  to  proceed  with  the  work,  however,  I  went 
to  the  City  Hall  to  arrange  to  re-establish  connections  there  if 
possible.  I  found  the  switchboard  in  the  City  Hall  office  entirely 
unharmed,  but  with  the  fire  raging,  apparently  unchecked,  im¬ 
mediately  south  of  Market  Street. 

“On  returning  to  Brenham  Place,  the  fire  had  made  such 
progress  that  it  was  evident  our  efforts  would  be  useless,  and 
with  the  wagon  and  four  or  five  men,  I  returned  to  the  City 
Hall  to  remove  the  records  and  such  instruments  and  material 
as  might  be  necessary  in  re-establishing  our  signal  office  in  a 
new  location  entirely  removed  from  the  reach  of  the  fire;  but, 
unfortunately,  we  were  prevented  from  entering  the  building  by 
a  guard  of  Federal  troops,  who  refused  to  listen  to  any  argument 
or  supplication  whatever  for  the  removal  of  our  office,  telling 
us  their  orders  were  to  permit  nobody  to  enter  the  building. 

“The  men  with  me  were  then  ordered  to  meet  at  Brenham 
Place  that  afternoon,  in  order  that  if  the  fire  had  been  brought 
under  control  we  could  proceed  to  restore  our  system  and  office. 
At  2  o’clock  the  conflagration  was  so  close  at  hand  that,  with 
two  linemen,  we  proceeded  to  dismantle  the  office  and  remove  the 
instruments  to  Portsmouth  square,  leaving  a  sufficient  number 
on  the  switchboard  to  enable  us  to  open  immediately,  after  a 
forlorn  hope  that  the  fire  might  not  reach  the  central  office.  The 
conflagration  raged  in  the  vicinity  of  Brenham  Place  all  that 
evening,  and  finally  burned  our  central  office  between  12  and  i 
o’clock. 

“Thursday  and  Friday  the  raging  fire  made  it  impossible — in 
fact,  unnecessary — to  re-establish  any  signal  system,  because  the 
entire  Fire  Department  was  fully  occupied  in  battling  with  the 
general  conflagration. 

“Friday  night,  at  ii  130  p.  m.,  a  survey  of  the  lines  showed  that 
the  fire  had  apparently  been  brought  under  control,  and  all 
linesmen  and  other  employees  who  were  available  were  notified 
to  assemble  at  Lafayette  Square  the  next  day  at  12  o’clock  for 
re-establishing  our  system. 
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“At  10  a.  m.  Saturday  I  had  secured  the  quarters  of  the 
upper  flat  at  2034  Steiner  Street,  and  with  the  men  arriving 
hourly  we  proceeded  to  take  up  the  ends  of  our  business  and  in¬ 
stall  a  central  ofhce.  Such  instruments  as  we  had  saved  were 
utilized,  and  the  lines  hurriedly  run  in,  and  from  Saturday 
evening  we  were  prepared  to  handle  such  alarms  as  might  be 
sent  in,  and  by  Monday  morning  at  8  o’clock  the  unburned  dis¬ 
trict  was  practically  covered  and  protected  by  fire  signal  service. 

“Saturday  morning  copies  of  a  notice  were  given  to  the  daily 
papers  to  the  effect  that  all  alarms  of  fire  could  be  sent  to  the 
telephone  company  over  their  available  lines,  and  in  turn  would 
be  reported  to  our  office  across  the  street,  which  we  would 
immediately  transmit  over  our  tapper  lines  until  such  time  as 
our  signal  lines  were  in  working  order,  and  the  Mayor  was  noti¬ 
fied  of  this  action,  together  with  our  action  in  taking  2032  Steiner 
Street,  of  which  his  honor  was  pleased  to  approve. 

“It  was  necessary  that  provision  for  food,  clothing  and  quarters 
be  made  for  our  men,  so  a  commissary  was  organized,  and  by 
Saturday  evening,  April  21,  we  were  in  a  position  to  supply 
eighty  men  with  three  meals  a  day — and  this  was  continued  until 
May  10,  when  the  men  had  had  time  and  opportunity  to  re¬ 
establish  their  homes. 

“In  the  meantime  our  signal  system  had  been  fully  restored 
in  all  unburned  districts  throughout  the  city,  and  we  have  re¬ 
sumed  our  old  order  of  system  and  operation.  We  are  to-day 
rapidly  extending  the  system  into  the  burned  district  and  keep¬ 
ing  pace  with  all  reconstruction  throughout  the  city. 

“The  estimated  loss  to  the  department  on  account  of  the  earth¬ 
quake  and  fire  amounts  to  about  $177,400,  itemized  as  follows; 


Central  office  at  City  Hall .  $40,000 

Damage  to  underground  system .  40,000 

Overhead  construction  .  35,ooo 

Engine-house  equipment .  18,500 

Fire  boxes  .  16,600 

Police  boxes  .  15,000 

Central  office,  Brenbam  place .  7,500 

Police  station  equipment .  4.800 


Total  loss  und  damage .  $177,400 


Lighting  and  Power  in  San  Francisco. 


The  work  of  lighting  the  streets  in  the  burned  district  of 
San  Francisco  is  being  energetically  pushed  and  within  a  short 
time  the  greater  part  of  the  area  will  be  furnished  with  an  ade¬ 
quate  system  of  electric  arc  lights.  On  Market  Street  the  San 
Francisco  Gas  &  Electric  Company  has  strung  overhead  service 
wires  between  the  trolley  poles  of  the  United  Railroads  and 
hung  arc  lamps  on  the  span  wires  close  to  the  curb  line  at  every 
other  pole.  This  work  has  been  completed  on  the  north  side 
of  the  street,  from  the  ferry  to  Valencia  Street,  the  construction 
being  but  temporary. 

Some  time  before  the  fire  the  San  Francisco  Gas  &  Electric 
Company  was  given  the  contract  for  furnishing  street  lights  by 
the  Board  of  Supervisors,  this  being  a  part  of  the  existing 
schemes  being  promoted  for  the  beautifying  of  San  Francisco. 
The  corporation  agreed  to  furnish  poles  of  an  ornamental  design 
for  Market  Street,  from  the  ferries  to  Valencia,  and  the  work 
was  to  be  done  on  this  one  street  during  the  year. 

This  plan,  however,  is  entirely  separate  from  the  proposal  of 
the  United  Railroads  for  beautifying  the  main  streets  traversed 
by  the  lines  of  their  system.  After  the  fire  the  United  Rail¬ 
roads  voluntarily  offered  to  furnish  the  city,  free  of  charge,  a 
system  of  street  lights  for  Market  Street  and  also  Sutter  Street. 
When  this  voluntary  offer  was  made  it  was  the  idea  of  the 
railroad  company  to  supply  poles  of  a  special  design  to  be  selected 
by  the  city.  They  declare  that  they  stand  ready  to  carry  out 
their  original  plans  for  supply  lights  for  these  two  thorough¬ 
fares  as  soon  as  the  more  urgent  work  of  re-establishing  street 
car  service  along  such  of  their  lines  as  were  put  out  of  com¬ 
mission  by  the  fire  is  completed. 

When  the  application  of  the  Presidio  and  Ferries  Railroad 
Company  for  a  franchise  to  operate  the  overhead  trolley  system 
over  its  lines  was  made  recently  the  question  of  street  lights 
was  brought  up  by  some  of  the  members  of  the  Board  of  Super¬ 
visors,  with  a  view  to  having  this  company  assist  in  the  estab¬ 


lishment  of  a  system  of  street  lights  along  the  lines  operated 
by  the  company. 

The  United  Railroads  is  now  receiving  practically  all  of  its 
power  from  the  California  Gas  &  Electric  Corporation’s  trans¬ 
mission  system.  About  18  months  ago  the  corporation  closed  a 
contract  with  the  United  Railroads  to  supply  all  the  electric 
power  needed  for  the  operation  of  the  railroad’s  cars  in  San 
Francisco  for  a  period  of  twenty  years,  beginning  January,  igod 
In  order  to  guard  against  interruption  of  the  service  from  fail¬ 
ure  of  the  long-distance  transmission  lines  the  electric  company 
began  the  erection  of  a  gas-engine  plant  and  power  station  in 
Visitacion  Valley,  just  across  the  city  line  in  San  Mateo  County. 
Their  plant  is  designed  for  12,000  kw,  or  sufficient  to  pick  up  the 
entire  load  on  the  United  Railroads’  system  within  two  min¬ 
utes.  It  was  near  completion  at  the  time  of  the  earthquake  and 
fire,  the  electric  company  having  been  granted  one  or  two  e;c- 
tensions  on  its  contract,  due  to  the  delay  in  receiving  some  of 
the  gas  engine  machinery. 

The  Visitacion  Valley  plant,  or  Martin  plant,  as  it  is  called 
after  Mr.  John  Martin,  was  slightly  damaged  by  the  earthquake, 
but  it  is  being  rushed  to  completion  in  order  to  provide  sufficient 
reserve  for  the  street  railway  peak  load  and  also  to  ensure  an 
uninterrupted  service.  Meanwhile  the  railway  load  is  being  car¬ 
ried  entirely  from  the  hydro-electric  stations. 

The  general  power  load  of  the  California  Gas  &  Electric  Cor¬ 
poration  has  not  yet  been  built  up  to  its  old  proportions  in 
San  Francisco,  but,  on  the  other  hand,  the  demands  for  power 
in  all  the  bay  cities  have  increased  very  rapidly  and  the  com¬ 
pany  is  having  its  hands  full  in  providing  sufficient  capacity 
for  all  new  consumers. 


Electrification  of  the  Erie. 


The  management  of  the  Erie  Railroad,  which,  with  commend¬ 
able  foresight  towards  a  constant  betterment  and  improvement 
of  that  immense  railroad  system,  has  for  the  last  two  years  con¬ 
ducted  a  thorough  investigation  into  the  possibilities  of  electricity 
as  a  railway  motive  power,  decided  at  a  recent  meeting  of  the 
Board  of  Directors,  as  already  announced  in  these  columns,  to 
take  the  initial  steps  for  operating  electric  trains  by  contracting 
with  Westinghouse,  Church,  Kerr  &  Co.  for  the  installation  of  an 
electric  system  on  its  Rochester  &  Mount  Morris  Division,  a  dis¬ 
tance  of  35  miles.  This  decision  of  the  Erie  Railroad  manage¬ 
ment  seems  to  be  of  the  greatest  importance  when  the  facts  are 
taken  into  consideration  which  led  up  to  it.  The  company’s 
electrical  board  consists  of  such  eminent  engineers  as  J.  M.  Gra¬ 
ham,  B.  J.  Arnold,  L.  B.  Stillwell  and  A.  M.  Williams.  Mr. 
Graham  has  been  on  a  personal  tour  of  inspection  of  electric 
railway  systems  in  this  country,  as  well  as  in  Europe,  and  there 
cannot  be  any  doubt  that  the  recommendation  of  this  board  in 
favor  of  electricity  is  about  as  high  an  approval  as  electric  rail¬ 
way  propulsion  could  ask  for.  The  system  which  the  board  of 
the  Erie  has  decided  to  adopt  is  the  Westinghouse  single-phase 
alternating-current  railway  system,  the  same  as  is  now  being 
installed  by  the  New  York,  New  Haven  &  Hartford  Railroad 
Company. 

The  preliminary  contract  with  Westinghouse,  Church,  Kerr  & 
Co.  calls  for  the  electrification  of  35  miles  of  the  company’s  line 
from  Rochester  to  Mount  Morris,  the  equipment  of  a  transformer 
station  and  the  installation  of  seven  electric  cars.  These  cars 
will  be  operated  by  single-phase  motors,  probably  four  of  150  hp 
capacity  each  to  one  car.  The  line  construction  calls  for  the 
single-phase  catenary  trolley  system.  The  cars  will  be  used  to 
haul  passengers ;  there  will  also  be  freight  cars.  The  power  for 
the  operation  of  the  road  is  to  be  obtained  from  the  Niagara  Falls 
power  plant. 

It  has  been  the  custom  with  many  steam  roads  to  allow  the 
paralleling  of  their  lines  by  trolleys.  This  had  a  result  which 
invariably  proved  costly  to  the  steam  road,  because  the  parallel 
electric  road  as  a  rule  began  by  making  inroads  on  the  local 
passenger  traffic,  then  obtained  the  express  traffic,  and  at  last 
absorbed  the  local  freight.  The  outcome  was  that  the  steam  road 
had  to  buy  out  its  younger  competitor.  In  the  case  of  the  Erie, 
this  is  obviated. 
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Pacific  Coast  Transmission  Convention.  Convention  of  Canadian  Electrical  Association 


The  annual  convention  of  the  Pacific  Coast  Transmission  As¬ 
sociation  was  scheduled  to  be  held  in  San  Francisco  or  vi¬ 
cinity  on  June  ig  to  21.  However,  the  earthquake  and  fire  of 
April  18  and  the  resultant  conditions  have  made  it  inadvisable  to 
call  any  meeting  for  this  summer.  The  members  of  the  associa¬ 
tion  are  among  the  most  actively  engaged  in  the  rebuilding  of  the 
city  and  in  carrying  on  the  necessary  engineering  work  incident 
thereto  and  it  was  deemed  by  the  officers  that  the  association 
would  do  better  to  omit  this  year’s  convention,  or  at  least  post¬ 
pone  it  until  later  in  the  fail. 


An  Incident  in  British  Municipal  Ownership. 

•  The  Newcastle-on-Tyne  Electric  Supply  Company  was  or¬ 
ganized  several  years  ago  for  the  distribution  of  power  in  the 
vicinity  of  Newcastle-on-Tyne.  The  company  was  debarred 
from  supplying  current  to  Newcastle  owing  to  the  existence  there 
of  a  municipal  plant,  but  it  has  had  a  remarkably  successful 
career,  notwithstanding  this  handicap.  On  the  other  hand,  the 
municipal  Tynemouth  station  has  been  uniformly  unsuccessful 
from  a  financial  standpoint,  and  recently  the  authorities  were 
faced  with  the  necessity  of  adding  additional  plant,  which,  while 
adding  to  the  investment,  would  carry  with  it  no  corresponding 
increase  in  revenue.  As  a  result  of  this  situation,  the  munici¬ 
pality  has  just  made  a  contract  with  the  supply  company  for  il4 
million  kilowatt-hours  annually  of  electrical  energy  at  a  price 
less  than  one-half  what  it  costs  the  municipal  plant  to  generate 
its  present  output.  The  supply  company  is  also  given  the  right 
to  supply  large  power  consumers  within  the  area  of  the  corpora¬ 
tion  municipal  supply  district  from  sub-stations,  the  municipality 
to  collect  the  accounts  and  retain  5  per  cent  commission. 


Ethics  of  Engineering  Commissions. 

In  connection  with  Dr.  S.  S.  Wheeler’s  fine  presidential  ad¬ 
dress  before  the  American  Institute  of  Electrical  Engineers  on 
the  professional  ethics  of  engineers,  the  following  passage  may 
be  quoted  from  an  address  by  Dr.  Rossiter  W.  Raymond  to 
the  graduating  class  of  Lehigh  University:  “Perhaps  the  com¬ 
monest  question  of  casuistry  occurring  in  modern  business  is 
that  of  commissions.  As  the  agent  of  your  employers  you 
have  to  purchase  a  steam  engine.  After  getting  the  prices  and 
inspecting  the  engines  of  all  the  manufacturers  you  decide  upon 
the  machine  most  suitable,  on  the  whole,  for  your  purpose,  and 
in  all  legitimate  ways  beat  down  the  sellers  thereof  to  their 
lowest  price.  Just  as  you  are  about  to  close  the  bargain  at 
the  price  they  say:  ‘This  covers,  of  course,  your  commission  of 
10  per  cent.’  When  you  reply  that  you  do  not  expect  any 
commission  and  suggest  that,  instead  of  paying  it  to  you,  they 
take  it  fpm  the  amount  of  the  bill  they  send  to  your  employers 
they  tell  you  that  according  to  some  trade  agreement  they 
cannot  charge  a  lower  price,  but  can  pay  a  commission  to  the 
selling  agent.  Now,  you  are  not  the  selling  agent,  but  the  pur¬ 
chasing  agent,  and,  explaining  this  difference  to  them,  you 
tell  them  that  you  will  be  in  honor  obliged  to  pay  your  em¬ 
ployers  whatever  commission  may  be  paid  you.  To  this  they 
reply,  with  a  kindly  but  cynical  smile,  that  they  do  not  care  what 
you  do  with  the  money  after  you  have  got  it,  and  you  see  clearly 
that  they  regard  your  protestations  of  honor  as  part  of  the 
formula  which  precedes  your  acceptance  of  the  money.  They 
do  not  really  believe  that  you  will  not  keep  it  if  you  get  it. 

I  am  repeating  an  episode  of  my  own  experience,  and  perhaps 
my  solution  may  be  of  use  to  you.  I  declined  the  commission 
offered  in  currency;  required  it  to  be  put  in  the  form  of  a 
check  to  my  order;  indorsed  that  check  to  the  order  of  my 
employers  and  presented  it  to  them,  leaving  them,  if  they  saw 
fit,  to  return  it  to  me  as  a  legitimate  perquisite  of  my  position. 
They  did  not  see  fit.  and  they  were  quite  right.  But  the  most 
important  feature  in  my  action  was  that  the  return  of  the 
check,  thus  indorsed  by  me  in  their  favor,  convinced  the  manu¬ 
facturers  of  my  honesty  as  no  amount  of  high  toned  oratory 
on  my  part  could  have  done.’’ 


The  Canadian  Electrical  Association  last  week  had  the  un¬ 
usual  and  novel  experience  of  holding  its  meeting  in  the 
United  States.  This  gathering  was  the  i6th  annual  event  in  the 
history  of  the  association,  and  it  was  held  at  the  Cataract- 
International  Hotel,  Niagara  Falls,  N.  Y.  Owing  to  the  failure 
to  complete  the  new  Clifton  House  at  Canadian  Niagara  in 
time  for  the  meeting,  the  association  was  forced  to  meet  on  the 
New  York  side  or  abandon  the  pleasure  of  a  trip  to  Niagara. 

The  first  session  of  the  convention  was  held  Tuesday  after¬ 
noon  in  the  large  old  dining  room  of  the  Cataract  House,  Pres¬ 
ident  A.  A.  Wright  presiding.  Addresses  of  welcome  were  mad^ 
by  both  Mayor  R.  P.  Slater,  of  Niagara  Falls,  Ont,  and 
Mayor  O.  W.  Cutler,  of  Niagara  Falls,  N.  Y.  The  official 
heads  of  both  cities  at  the  Falls  agreed  that  there  had  been 
unnecessary  alarm  created  about  the  Falls  of  Niagara 
being  destroyed.  The  electrical  engineers  were  told  that  their 
profession  was  to  blame  for  much  of  what  had  been  accom¬ 
plished  in  the  development  of  power,  and  they  were  asked  to 
study  the  falls  carefully  and  learn  for  themselves  that  Niagara 
is  as  beautiful  as  ever.  “Tell  folks  that  the  Falls  are  not 
going  to  be  destroyed,”  said  Mayor  Slater,  “in  our  time,  or  in 
the  lives  of  our  children,  but  even  should  they  ultimately  bq 
lessened  in  volume,  think  of  the  tons  of  coal  and  the  hours  of 
labor  they  would  save.” 

After  responding  briefly  to  the  remarks  of  the  mayors.  Presi¬ 
dent  Wright  delivered  his  annual  address.  He  drew  attention  to 
the  action  of  the  Dominion  government  in  sending  a  number  of 
able  and  competeiic  gentlemen  to  Europe  to  investigate  the  best 
methods  practiced  there  for  smelting  certain  grades  of  ores 
by  electricity.  On  their  return  a  sufficient  sum  of  money  was 
placed  at  their  disposal  by  the  government  to  establish  an  ex¬ 
perimental  smelting  works  at  Sault  Ste.  Marie,  and  the  results 
of  these  experiments  have  surpassed  the  most  sanguine  expec¬ 
tations.  The  following  are  the  results  as  reported  by  Dr.  Maanel 
himself:  First,  magnetite  can  be  economically  smelted  by  the 
electro-thermic  process  as  hematite.  Second,  ores  of  high  sul¬ 
phur  content  not  containing  manganese  can  be  made  into  pig  iron 
containing  a  few  thousandths  of  a  per  cent  of  sulphur.  Third, 
the  silicon  content  can  be  varied  as  required  for  the  class  of 
pig  to  be  produced.  Fourth,  charcoal,  which  can  be  cheaply  pro¬ 
duced,  from  mill  refuse  or  wood,  which  could  not  be  otherwise 
utilized,  can  be  substituted  for  coke  as  a  reducing  agent  without 
being  briquetted  with  the  ore.  Fifth,  a  ferro-nickel  pig  can  be 
produced,  practically  free  from  sulphur  and  of  fine  quality,  from 
wasted  nickeliferous  pyrrhotite.  Sixth,  the  experiment  made 
with  titaniferous  iron  ore  containing  17.82  per  cent  of  titanic 
acid  permits  the  conclusion  that  titaniferous  iron  ores  up  to  per¬ 
haps  five  per  cent  titanic  acid  can  be  successfully  treated  by  the 
electric  process. 

President  Wright  also  referred  to  the  bill  of  the  Dominion 
government  for  the  purpose  of  controlling  the  exportation  of 
electrical  energy  to  the  United  States.  No  action  other  than 
introducing  the  bill  has  been  taken,  and  further  proceedings  have 
been  stayed  pending  a  conference  with  the  Ontario  government 
with  the  view  of  having  the  two  governments  act  in  harmony  in 
whatever  action  they  may  deem  it  advisable  to  take.  “Until 
some  real  understanding  has  been  arrived  at,  it  will  be  impos¬ 
sible  for  us  to  discuss  this  matter  intelligently,  not  knowing  what 
the  bill  may  provide  for  when  it  is  finally  completed  and  passed 
the  House  of  Commons.” 

Reference  was  also  made  to  the  radical  departure  which  the 
Ontario  government  has  taken  in  appointing  what  is  called 
“Hydro-Electric  Power  Commission,”  which  consists  of  three 
members  whose  duties  it  will  be  to  carry  out  the  government’* 
policy  of  supplying  municipalities  with  cheap  electric  power 
through  assisting  municipalities  interested  in  acquiring  and  de¬ 
veloping  water  powers  for  the  purpose  of  generating  elec¬ 
tricity  for  light,  heat  and  power  purposes;  and  to  the  prob¬ 
ability  of  the  Ontario  government  running  the  trains  on  the 
Temascing  Railway  by  electricity. 

The  report  of  Secretary-Treasurer  G.  H.  Mortimer,  of  Toronto, 
Ont.,  showed  the  amount  of  cash  on  hand  to  be  $1,131.47,  an 
increase  over  the  amount  on  hand  a  year  ago.  The  number  of 
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active  members  was  given  as  238,  and  the  number  of  associate 
members  as  152,  making  a  total  of  390.  The  report  closed 
with  this  statement:  “With  the  presentation  of  this,  my  fifteenth 
annual  report,  I  beg  respectfully  to  tender  my  resignation  as 
secretary  of  the  association.  This  step  has  been  rendered 
necessary  by  the  demands  of  my  business.  I  have  watched  with 
pleasure  the  growth  of  the  association  from  a  membership  of  25 
to  a  membership  of  390.  Its  position  is  now  assured,  and  under 
the  guidance  of  the  many  bright  minds  who  have  its  welfare 
at  heart,  it  will  certainly  go  on  to  greater  accomplishments  in 
the  future,  keeping  step  with  the  wonderful  developments  of  the 
science  it  represents.” 

The  first  paper  read  was  by  V.  G.  Converse,  the  subject  being, 
“The  Engineering  Features  of  the  Plant  of  the  Ontario  Power 
Company.”  A  series  of  views  exhibited  by  a  stereopticon  served 
to  explain  the  paper,  which  was  briefly  discussed  at  the  close 
of  Mr.  Converse’s  remarks. 

In  order  that  the  business  before  the  convention  might  progress 
as  rapidly  as  possible,  an  evening  session  was  held  on  Tuesday, 
at  which  time  Mr.  F.  O.  Blackwell  read  a  paper  on  “Engineering 
Features  of  the  Plant  of  the  Electrical  Development  Company 
of  Ontario,  Ltd.”  The  same  evening  Mr.  H.  W.  Buck’s  paper 
on  “Engineering  Features  of  the  Canadian  Niagara  Pow'er  Com¬ 
pany’s  Plant,”  was  heard.  Considering  the  magnitude  of  the  de¬ 
velopment  of  the  three  Canadian  companies,  it  is  hardly  necessary 
to  record  that  the  members  of  the  association  were  highly  pleased 
with  all  the  papers  treating  of  the  great  Niagara  power  plants. 

Attorney  Robert  McKay,  of  Toronto,  Ont.,  read  a  paper  on 
“Legal  Points  of  Interest  to  Electrical  Engineers.”  Of  course, 
the  paper  was  founded  on  Canadian  law  and  decisions  handed 
k  down  by  Canadian  courts,  for  it  is  in  the  Dominion  that  the  as¬ 

sociation  has  its  interests.  It  was  clear  that  Mr.  McKay  had 
made  a  very  careful  study  of  the  laws  bearing  upon  the  electrical 
interests  of  his  country,  and  the  association  knew  its  good 
fortune  in  having  him  meet  with  them. 

Wednesday  afternoon  the  convention  went  sightseeing.  Invi¬ 
tations  had  been  extended  to  visit  the  power  plants  on  the 
Canadian  side  of  the  river,  and  the  afternoon  was  spent  in 
viewing  the  industrial  wonders  that  have  been  established  in 
Victoria  Park.  In  the  plant  of  the  Ontario  Power  Company 
they  looked  upon  the  four  big  generators  operated  by  twin  tur¬ 
bines  direct  connected  on  horizontal  shafts.  In  the  plant  of 
the  Canadian  Niagara  Power  Company  they  saw  the  generators 
operated  on  vertical  shafts,  and  at  the  works  of  the  Electrical 
Development  Company,  of  Ontario,  Ltd.,  they  paid  a  visit  to 
the  big  tunnel  that  has  been  driven  from  the  wheel-pit  under 
the  river  bed  to  the  face  of  the  grand  old  Horseshoe.  The 
afternoon  was  replete  with  pleasure,  and  each  member  that  made 
the  trip  to  the  Canadian  plants  has  taken  back  home  with 
him  a  very  good  idea  of  the  immensity  of  Canadian  Niagara  and 
its  power  works. 

Mr.  John  T.  Farmer,  of  Montreal,  read  a  paper  on  “Steam 
Plant  Accessories”  at  the  session  Thursday  morning.  The 
executive  committee  will  decide  on  the  place  of  next  meeting, 
but  Montreal  was  suggested  to  the  committee.  The  executive 
committee  will  name  a  supervisor  of  the  “Question  Box,”  but 
the  wish  of  the  convention  was  that  Mr.  A.  A.  Dion  be  con¬ 
tinued  in  charge.  Thanks  were  extended  to  the  power  companies 
that  had  assisted  in  making  the  convention  pleasant,  as  well  as 
t',  the  retiring  secretary,  Mr.  C.  H.  Mortimer,  of  Toronto.  The 
election  of  officers  resulted  as  follows:  President.  Mr.  R.  G. 
Black,  Toronto,  Ont;  first  vice-president,  Mr.  R.  S.  Kelsch,  Mon¬ 
treal,  Que. ;  second  vice-president,  Mr.  W.  R.  Ryerson,  Niagara 
Falls,  Ont.;  secretary-treasurer,  Mr.  T.  S.  Young,  Toronto, 
Ont.;  executive  committee,  Messrs.  James  Roberston,  Montreal, 
Que. ;  A.  A.  Dion,  Ottawa,  Ont. ;  B.  F.  Reesor,  Lindsay,  Ont. ; 
Charles  B.  Hunt,  London,  Ont.;  Louis  W.  Pratt,  Brantford, 
Ont.;  J.  J.  Wright,  Toronto,  Ont.;  W.  Williams,  Sarnia,  Ont.; 
Lewis  Burran,  Quebec;  H.  O.  Fisk,  Peterboro,  Ont.;  J.  W.  Pur¬ 
cell,  Walkerville,  Ont. 

Among  the  exhibitors  at  the  convention  were  the  Allis-Chal- 
mers-Bullock,  Ltd.,  of  Montreal;  the  Pittsburgh  Transformer 
Company;  the  Oneida  Community,  Ltd.;  the  Canadian  Westing- 
house  Company.  The  Canadian  General  Electric  Company  was 
largely  represented. 
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Convention  of  Railway  Telegraph  Superin¬ 
tendents. 

The  twenty-fifth,  or  “silver”  anniversary,  convention  of  the 
Association  of  Railway  Telegraph  Superintendents  was  held  in 
Denver,  Col.,  June  20  and  21.  City  Attorney  Lindsley,  of  Den¬ 
ver,  in  the  absence  of  the  mayor,  gave  a  warm  welcome  to  the 
members  of  the  association  and  the  address  was  responded  to 
by  Secretary  Drew. 

After  the  election  of  several  new  active  and  associate  members, 

Mr.  Charles  Selden,  of  the  Baltimore  &  Ohio  Railroad  Com¬ 
pany,  opened  the  business  of  the  convention  by  reading  a  paper 
on  train  order  rules,  which  was  discussed. 

Mr.  U.  J.  Fry,  of  Milwaukee,  sent  a  communication  to  the 
convention  on  the  subject  of  “Composite  Circuits.”  In  it  Mr. 

Fry  stated  that  the  new  instruments  for  this  class  of  service 
furnished  by  the  American  Telephone  &  Telegraph  Company 
were  giving  excellent  results.  In  the  discussion  on  this  subject 
Mr.  R.  L.  Logan,  of  Kansas  City,  Mo.,  referred  to  the  value 
of  portable  telephone  apparatus  at  “blind  sidings.”  The  “howler” 
type  of  appat.itus,  he  said,  appeared  to  give  the  best  results,  the 
instruments  apparently  never  getting  out  of  adjustment.  Mr. 

F.  H.  Van  Etten,  of  Chicago,  also  spoke  favorably  of  the  “howler” 
apparatus  for  composite  circuits. 

Mr.  W.  J.  Camp,  of  Montreal,  stated  that  he  was  at  present 
conducting  experiments  on  the  lines  of  the  Canadian  Pacific 
Railway  with  the  old  style  of  American  Telephone  &  Telegraph 
composite  instruments  and  with  telegraphone  apparatus  manu¬ 
factured  at  Rochester,  N.  Y.,  and  stated  that  he  would  com¬ 
municate  the  results  of  his  investigations  to  the  association  at 
a  later  date. 

Mr.  F.  F.  Fowle,  of  the  American  Telephone  &  Telegraph 
Company,  spoke  of  the  advantages  of  the  new  “howler”  type  of 
instrument,  which  he  said  was  efficient,  judging  from  a  conv 
mercial  standpoint.  Mr.  W.  F.  Williams,  of  the  Seaboard  Air 
Line,  stated  that  he  had  several  sets  of  this  form  of  apparatus 
on  his  lines  and  all  were  giving  excellent  satisfaction.  Some  sets 
were  used  as  often  as  from  30  to  40  times  a  day,  and  the  few 
dry  cells  necessary  to  operate  the  composite  service  were  re¬ 
newed  about  every  three  months.  Mr.  B.  A.  Kaiser,  of  the  i 

American  Telephone  &  Telegraph  Company,  of  New  York,  called) 
attention  to  the  fact  that  his  company  had  an  experimental  com- 
posite  circuit  in  the  convention  hall  over  too  miles  in  length,, 
along  one  of  the  railroads,  for  the  purpose  of  demonstrating^ 
the  efficiency  of  the  latest  type  of  composite  apparatus.  Mr, 

E.  P.  Griffith,  of  the  Erie  Railroad,  stated  that  many  composite 
circuits  on  the  Erie  Railroad  lines  had  worked  successfully  for 
over  two  years,  the  longest  thus  equipped  being  82  miles  in  length. 

In  the  afternoon  Mr.  W.  W.  Ryder,  of  the  Burlington  system, 
read  a  paper  on  “Increasing  Railway  Telegraph  Facilities.”  He 
dealt  with  the  question  of  economy  of  arranging  the  telegraph 
systems  for  a  large  railway  and  illustrated  his  points  by  means 
of  a  large  map  which  he  had  prepared  especially  for  the  occasion. 

Mr.  F.  F.  Fowle  discussed  the  question  of  “The  Traffic  of 
Railway  Communications,”  showing  the  method  of  determining 
the  facilities  required  for  telegraph  and  telephone  communication 
by  the  big  railway  systems.  Mr.  G.  A.  Cellar,  of  the  Pennsyl¬ 
vania  Railroad,  Pittsburg,  criticised  Mr.  Fowle’s  deductions  and 
gave  his  experience  in  dealing  with  this  class  of  work. 

Referring  to  the  subject  of  composite  circuits,  Mr.  W.  B. 

Glardon,  of  the  National  Telegraphone  Company,  Rochester, 

N.  Y.,  stated  that  composite  circuits  have  been  expected  by  many 
to  render  as  good  service  as  metallic  circuits.  This  was  impos¬ 
sible.  He  referred  to  the  number  of  telegraphones  now  in  use 
on  various  railroads.  This  statement  was  evoked  in  reply  to  a 
statement  made  by  Mr.  H.  C.  Hope,  of  St.  Paul,  that  he  had  not 
obtained  satisfactory  results  in  the  operation  of  composite  cir¬ 
cuits.  Mr.  Hope  also  stated  that  his  experience  convinced  hin> 
that  composite  apparatus  would  not  work  on  circuits  composed 
partially  of  underground  wires  or  cables. 

On  the  second  day,  after  an  executive  session,  Mr.  John  L. 

Davis,  of  Chicago,  addressed  the  convention  on  the  desirability 
of  formulating  uniform  rules  and  regulations  governing  telegraph 
departments  of  railroads.  He  suggested  the  appointment  of  ai 
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committee  to  investigate  the  matter  and  report  the  results  to 
the  American  Railway  Association  for  its  approval.  The  sug¬ 
gestion  was  adopted  and  a  committee  will  be  appointed  later  on  to 
take  the  matter  up. 

In  the  discussion  of  the  subject  of  pole  line  construction  it 
was  pointed  out  that  formerly  28  to  35  poles  to  the  mile  were 
considered  sufficient,  but  modern  construction  calls  for  from  40 
to  50  poles,  with  the  result  that  a  more  efficient  and  permanent 
service  is  secured. 

Mr.  E.  Parsons,  of  the  Illinois  Central  Railroad,  read  a  paper 
on  overhead  crossings.  In  the  discussion  attention  was  .called 
to  the  valuable  legislative  work  in  the  United  States  and  Canada 
governing  the  crossing  of  railroads  by  foreign  telephone,  electric 
light  and  power  wires. 

The  election  of  officers  resulted  as  follows :  President,  E.  A. 
Chenery,  of  the  Missouri  Pacific  Railway  System,  St.  Louis, 
Mo.;  vice-president,  E.  P.  Griffith,  of  the  Erie  Railroad,  New 
York;  secretary  and  treasurer,  P.  W.  Drew,  of  the  Wisconsin 
Central  Railway,  Milwaukee,  Wis.  Atlantic  City,  N.  J.,  was 
chosen  as  the  place  for  the  ne.xt  meeting,  which  will  be  held 
June  19,  1907.  After  a  vote  of  thanks  for  the  courtesies  ex¬ 
tended  to  the  members  by  the  railroad,  telephone  and  telegraph 
companies,  the  convention  adjourned. 

A  brief  account  of  the  exhibits  of  apparatus  in  connection  with 
the  convention  is  given  below. 

The  Western  Electric  Company  showed  composite  and  private 
line  telephone  apparatus,  Mr.  W.  E.  Harkness,  of  Chicago,  being 
in  charge.  Samples  of  the  latest  railway  composite  telephones 
and  of  the  wall,  desk  and  portable  “howler”  types  were  shown 
in  practical  operation  upon  a  quadruplex  circuit  betw'een  Denver 
and  McCook,  a  distance  of  225  miles. 

The  Gill  telegraph  selector,  manufactured  by  the  United  States 
Electric  Company,  New  York,  was  represented  by  Mr.  Edwin  R. 
Gill,  who  is  the  inventor  of  the  device. 

THe  American  Telephone  &  Telegraph  Company  was  repre¬ 
sented  by  R.  E.  Putrick  and  B.  A.  Kaiser,  of  New  York;  F.  F. 
Fowle  and  E.  G.  Francis,  of  Chicago;  N.  R.  Fill,  of  St.  Louis; 
George  L.  Pavy,  of  Milwaukee;  F.  A.  Morley,  Los  Angeles;  V. 
B.  Mintum,  of  Kansas  City,  and  John  R.  McDonald,  of  Omaha. 

Mr.  W.  S.  Burnett,  of  the  Morse  Code  Signal  Company,  of 
Milwaukee,  exhibited  his  signal  system  in  practical  operation. 

Mr.  George  W.  Conkling,  general  manager  of  the  Delany  Tele¬ 
graphic  Transmitter  Company,  showed  novel  devices  for  the 
purpose  of  improving  automatically  dot-making  in  telegraphy 
and  affording  relief  to  the  transmitting  operator. 

The  National  Telegraphone  Company,  of  Rochester,  N.  Y., 
had  an  exhibit  of  its  latest  type  of  composite  instruments  and 
its  portable  “howler”  for  use  in  connection,  with  composite  tele¬ 
phone  sets.  Samples  of  its  standard  condenser  and  loud  trans¬ 
mitter  were  also  shown.  The  exhibit  was  in  charge  of  Mr.  W.  B. 
Glardon,  assistant  general  manager  and  engineer  of  the  company. 

The  North  Electric  Company,  of  Cleveland,  showed  a  line 
of  its  magneto  telephone  equipment,  switchboard  equipment  and 
linemen’s  portable  compact  test  sets.  Complete  magneto  switch- 
'boards  for  small  exchanges  were  also  shown.  The  exhibit  was 
in  charge  of  Mr.  J.  G.  Mitchell. 

The  Sandwich  Electric  Company,  of  Sandwich,  Ill.,  exhibited 
sets  of  the  Sandwich  telegraphone.  This  is  a  device  which  pro¬ 
vides  for  a  talking  circuit  on  an  ordinary  telegraph  line  without 
interfering  with  the  operation  of  the  Morse  telegraph  circuit,  the 
two  operations  being  carried  on  simultaneously. 

Messrs.  J.  H.  Bunnell  &  Co.,  of  New  York,  distributed  an 
artistically  illustrated  brochure  of  the  City  of  Denver,  w'hich 
was  eagerly  sought  by  the  members  and  preserved  as  a  souvenir 
of  the  convention. 

The  Railroad  Supply  Company,  of  Chicago,  was  reoresented 
by  Mr.  K  W.  Vogel,  the  company’s  signal  engineer,  and  by  Mr. 
F.  C.  Webb,  its  Denver  representative.  An  exhibit  was  made 
of  the  company’s  new  lightning  arrester,  which  is  now  being  put 
on  the  market  in  two  styles,  namely,  mounted  on  slate  base  in 
one  or  more  units,  and  an  enclosed  pattern  for  outside  use. 
These  lightning  arresters  are  built  on  the  choke  coil  principle. 
All  parts  are  made  extra  heavy  and  are  especially  designed  for 
■railroad  lines. 


CURRENT  NEWS  AND  NOTES. 


GUAM-JAPAN  CABLE. — On  June  26  cordial  greetings  were 
exchanged  between  President  Roosevelt  and  Mutsuhito,  the 
Emperor  of  Japan,  over  the  American  cable  connecting  the  Island 
of  Guam  and  Japan,  w’hich  was  recently  completed.  The  Presi¬ 
dent’s  message,  expressing  the  good-will  of  the  American  peo¬ 
ple  and  himself,  was  sent  the  day  before  and  the  Emperor’s 
reply  reached  Washington  on  Tuesday.  The  line  is  part  of  the 
Commercial  Cable  network  in  the  Pacific. 


“THIRD  RAIL  EYE"  is  the  Boston  name  for  a  “complaint” 
known  in  New  York  ever  since  the  elevated  roads  went  into 
operation.  The  Boston  Elevated  Railway  Company,  by  reason 
of  a  decision  of  the  Supreme  Court  rendered  this  week,  may 
find  itself  open  to  local  suits  arising  out  of  injuries  which  have 
been  known  as  “the  third  rail  eye.”  It  has  been  asserted  that 
many  persons  have  suffered  injury  to  their  sight  in  consequence 
of  particles  of  metal  falling  from  the  elevated  structure.  In  the 
case  before  the  court  the  plaintiff  got  a  verdict  of  $2,000,  which 
the  court  reduced  to  $1,000.  The  defendant  filed  exceptions, 
which  were  overruled  by  the  Supreme  Court. 


TELEPHONE  CONVENTION.— TYit  National  Interstate 
Telephone  Convention  began  at  the  Auditorium  Hotel,  Chicago, 
on  June  26.  President  J.  B.  Hoge.  of  Cleveland,  said  in  his  ad¬ 
dress  that  competition  w’as  the  only  way  to  reduce  telephone 
rates.  “The  public  never  can  get  reduced  rates  for  telephone 
service  in  Chicago  or  any  other  city,”  continued  Mr.  Hoge,  “until 
there  is  a  competing  company.  Eleven  years  ago  there  were  but 
300,000  telephones  in  the  United  States.  To-day  there  are  5,000,- 
000,  and  the  increase  has  been  brought  about  by  the  independent 
telephone  companies,  who  have  3,000,000  telephones.  There  are 
7,000  operating  independent  companies  and  12,000  exchanges.” 


ELECTRICITY  IN  AMERICA. — A  book  that  partakes  more 
of  the  nature  of  a  report  than  a  description  of  travel  is :  “From 
New  York  to  New  York  by  way  of  the  St.  Louis  Exposition.” 
It  has  just  been  issued  by  Messrs.  J.  Ho^zschuch,  Gaston  Roux 
and  Andre  Silva,  whose  combined  efforts  have  resulted  in  a 
handsome  square  quarto  of  712  pages,  profusely  illustrated  with 
800  engravings.  The  first  and  smaller  part  of  the  book  com¬ 
prises  notes  of  travel  as  to  New  York,  Chicago  and  other  cities, 
in  their  technical  aspects.  At  least  two-thirds  of  the  volume, 
how'ever,  is  devoted  to  the  electrical  exhibits  at  St.  Louis,  and  the 
data  and  views  of  the  apparatus  are  very  full  and  explicit.  While 
written  for  foreign  readers,  there  is  much  in  the  book  of  interest 
to  .\mericans.  A  few  copies — less  than  half  a  dozen — at  the 
price  of  $7,  are  available  at  this  office.  Although  in  French,  it 
is  the  first  report  obtainable  in  complete  form  on  electrical  ex¬ 
hibits  at  St.  Louis  in  1904. 


AMERICAN  INDIVIDUALISM.— The:  Municipal  Ownership 
Commission  of  the  National  Civic  Federation  of  the  United 
States  attended  a  conversazione  "given  in  their  honor  at  the 
Natural  History  Museum,  London,  on  June  26.  Mr.  M.  E.  In¬ 
galls,  chairman  of  the  commission,  in  the  course  of  an  interview, 
said  he  noted  as  the  most  striking  feature  of  British  municipal 
government  the  number  of  men  of  first  rate  capacity  and  in¬ 
tegrity  who  were  willing  to  devote  their  time  to  civic  affairs. 
Such  men  in  the  United  States,  he  said,  generally  were  engaged 
about  their  own  affairs,  and  had  no  time  for  municipal  work, 
and  therefore  municipal  government  in  the  United  States  was 
rarely  as  good  as  here.  Mr.  Ingalls  further  said  that  conditions 
in  .America  were  distinctly  adverse  to  municipal  ownership, 
adding:  “It  does  not  follow  that  because  we  find  a  system  work¬ 
ing  well  here  we  can  immediately  transplant  it  to  America.  Be¬ 
sides,  we  find  instances,  such  as  gas  works,  where  private  com¬ 
panies  are  doing  public  work  with  equal  efficiency.”  Mr.  Ingalls 
observed  that  it  was  very  curious  that  monarchical  England  was 
tending  so  strongly  toward  Socialism,  while  republican  America 
was  still  remarkably  individualistic. 
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SMALL  TEXTILE  MOTORS. — A  great  increase  in  the  use 
of  small  electric  motors  is  noticeable  in  the  textile  factories  of 
Plaucn,  Germany,  reports  United  States  Consul  Hurst.  Of  the 
2,004  shuttle  lace  machine  establishments,  nearly  half  are  driven 
by  electric  power. 


SIOUX  CITY  GARBAGE. — A  plan  is  under  discussion  to 
utilize  the  garbage  of  Sioux  City,  la.,  to  make  “denatured 
alcohol,  this  in  turn  driving  engines  for  operating  the  electric 
light  plant  of  the  municipal  building  and  the  public  library.  The 
potato  peelings  and  biscuits,  chicken  bones  and  apple  cores,  old 
rags  and  cherry  seeds  will  all  be  boiled  up  together  and  con¬ 
verted  into  power  for  thousands  of  electric  lights.” 


SUBMARINE  SIGNAL  INSTALLATIONS.— Tht  Mersey 
docks  and  harbor  board,  which  controls  the  docks  and  the  ap¬ 
proaches  to  the  port  of  Liverpool,  is  equipping  all  four  of  its 
pilot  boats  and  both  its  lighthouse  tenders  with  the  submarine 
signal.  The  French  lighthouse  board  has  authorized  the  equip¬ 
ment  of  one  of  their  tenders,  and  the  installation  of  a  submarine 
bell  on  the  lightship  at  Sandettie.  Steamers  making  the  port  of 
Halifax  now  get  submarine  signals  from  the  station  at  the  south¬ 
west  entrance  to  that  harbor.  The  equipment  of  this  station  con¬ 
sists  of  two  bells. 


TELEPHONES  IN  CHURCH  are  becoming  quite  a  matter 
of  every-day  fact.  The  latest  instance  is  in  Chicago.  For  the 
convenience  of  persons  with  impaired  hearing  twelve  telephones 
have  been  installed  in  the  First  Methodist  Episcopal  Church. 
Dr.  J.  P.  Brushingham,  who  for  many  years  has  been  pastor 
of  the  church,  believes  that  this  will  add  to  the  attendance  at 
the  church  and  take  away  from  many  who  now  plead  deaf¬ 
ness  as  their  excuse  for  remaining  away  from  worship  their 
reason  for  not  attending.  The  telephone  receiver  will  be  con¬ 
nected  with  a  large  transmitting  disk  on  the  pulpit. 

SILICON  AS  A  THERMO-ELECTRIC  ELEMENT.— In  a 
patent  issued  June  19  to  Mr.  H.  E.  Heath  it  is  stated  that  silicon 
may  be  employed  as  one  element  of  a  thermo-electric  couple,  and 
that  when  thus  employed  it  possesses  the  advantageous  feature 
of  being  highly  refractory,  and  thus  capable  of  withstanding  high 
temperature.  The  silicon  member  is  cast  into  the  form  of  a  rod, 
and  is  associated  with  copper,  nickel  or  the  like,  as  the  other 
member  of  the  couple,  the  nickel  or  copper  in  the  form  of  wire 
being  wound  tightly  about  one  end  of  the  silicon  rod.  It  is  stated 
that  with  a  rise  in  temperature  of  about  600®  Centigrade  the 
e.m.f.  o'f  this  couple  amounts  to  about  .25  volt. 

A  TELEPHONE  DIRECTORY.— Vlhat.  the  modern  telephone 
directory  means  in  a  large  city  is  not  realized  by  many  people. 
The  employes  of  the  New  York  Telephone  Company  began  the 
work  of  delivering  the  new  summer  telephone  books  and  collect¬ 
ing  the  old  ones  last  week.  About  200  men  are  employed  for 
this  task,  which  takes  about  four  weeks  to  complete,  and  means 
the  handling  of  about  800  tons  of  paper.  The  new  directory  con¬ 
tains  the  names  of  over  a  quarter  of  a  million  of  business  houses 
and  individuals.  Three  hundred  and  sixty-five  thousand  books 
will  be  distributed.  The  company  has  recently  issued  a  very 
interesting  pamphlet  that  contains  all  its  literature,  advertising, 
etc.,  in  the  recent  struggle  against  “duplication”  by  the  admission 
of  one  or  more  competing  systems. 


FRANCHISES  IN  IV AS H I NGTON.— Senator  Housbrough, 
has  given  notice  of  amendment  to  the  bill  making  certain  changes 
to  street  railway  tracks  in  Washington,  which  will  provide  that 
every  railway  company  now  authorized  by  law,  or  which  may 
hereafter  be  authorized  by  law,  to  operate  cars  on  any  of 
the  streets,  avenues  or  highways  of  the  District  of  Columbia,  and 
all  other  public  service  corporations  of  the  District,  including 
the  Chesapeake  &  Potomac  Telephone  Co.,  Potomac  Electric 
Lighting  &  Power  Co.,  the  Washington  Gaslight  Co.  and  the 
Georgetown  Gaslight  Co.,  shall  annually  pay  to  the  collector  of 
taxes  of  the  District  of  Columbia,  as  a  franchise  tax,  in  addi¬ 
tion  to  the  taxes  now  imposed  upon  them  by  law,  an  amount 
equal  to  twelve  per  centum  of  their  respective  net  earnings. 


CIVIC  FEDERATION  INQUIRY. — A  special  cable  dispatch 
from  London  of  June  23  says:  “The  Public  Ownership  Commis¬ 
sion  of  the  National  Civic  Federation  of  the  United  States  will 
conclude  a  month’s  investigation  of  municipal  ownership  in 
Great  Britain  June  30.  They  have  visited  all  the  cities  where 
municipal  ownership  has  developed,  and  have  had  every  facility 
placed  at  their  disposal.  In  some  cases  the  commissioners  have 
examined  privately-owned  concerns,  such  as  the  Norwich  street 
railroads,  which  they  went  over  to-day.  On  Monday  they  will 
visit  the  works  of  the  South  Metropolitan  Gas  Company,  and  the 
greater  part  of  next  week  will  be  spent  in  London  and  its  vicinity, 
the  programme  including,  however,  a  side  trip  to  Bristol.  The 
commissioners  have  also  been  invited  to  attend  the  sessions  of 
the  Institute  of  Engineers  and  will  lunch  with  the  Lord  Mayor, 
Walter  Vaughan  Morgan,  June  27.  As  London  is  inaugurating 
immense  municipal  undertakings,  principally  electric  street  rail¬ 
roads  necessitating  generating  stations  which  will  be  the  largest 
in  the  world,  the  American  visitors  will  have  their  time  in  the 
metropolis  fully  occupied.” 


ELECTRIC  TERMINALS  IN  NEW  YORK.— There  has  been 
an  idea  prevalent  that  in  adopting  single-phase  traction  the  New 
York,  New  Haven  &  Hartford  Railroad  proposed  to  use  the 
Pennsylvania  terminal  on  Manhattan  Island  rather  than  the 
Grand  Central  depot.  Plans  for  improving  the  local  terminal 
facilities  of  the  railroad  were  laid  before  the  Rapid  Transit 
Commission  last  week.  The  railroad  applied  for  a  franchise 
to  extend  its  present  four-track  system  from  Woodlawn,  approxi¬ 
mately  240th  Street,  to  a  point  near  West  Farms,  so  that  con¬ 
nection  can  be  made  with  the  line  of  the  Harlem  River  &  Port 
Chester  Railu^^ad,  a  subsidiary  company.  By  this  connection 
the  railroad,  when  the  line  is  finished,  can  stop  running  trains 
over  New  York  Central  tracks  from  Woodlawn  into  Grand  Cen 
tral  Station,  and  can  instead  run  over  the  new  extension  and 
then  the  Port  Chester  tracks  into  the  Port  Morris  yards  at  129th 
Street.  As  the  New  York  Connecting  Railroad,  when  built,  will 
run  into  the  Port  Morris  yards  also,  the  New  Haven  trains  can 
be  run  over  that  line  into  the  Sunnyside  yards  in  Long  Island 
City,  and  thence  through  the  Pennsylvania  tunnel  under  the 
East  River  and  into  the  Pennsylvania  terminal  now  being  con¬ 
structed  between  Seventh  and  Ninth  Avenues,  Thirty-first  and 
Thirty-third  Streets.  This  is  taken  to  mean  that  the  New  Haven 
road  plans  to  use  the  Pennsylvania  station  instead  of  the  Grand 
Central  Station.  The  Pennsylvania  Railroad  and  the  New  York, 
New  Haven  &  Hartford  Road  jointly  own  the  New  York  Con¬ 
necting  Railroad,  and  have  close  traffic  alliances. 


COOLING  NEW  YORK  SUBWAY  is  one  of  the  things  now 
most  interesting  to  Manhattanites.  An  ammonia  refrigerating 
plant  is  to  be  put  in  the  Subway  at  Times  Square.  Chief  Engi¬ 
neer  Rice,  in  a  report  to  the  Rapid  Transit  Commission  last 
week,  said  that  the  Interborough  had  offered  to  install  and  pay 
for  the  air-cooling  apparatus.  The  plant  will  be  installed  in  the 
sub-subway,  that  is,  beneath  the  trains.  The  sub-subway  is  to  be 
ventilated  to  the  street,  so  that  the  ammonia  fumes  may  pass 
directly  to  the  outside  air.  There  are  to  be  brine  tanks  and 
mains  to  distribute  the  cold  brine  to  the  proper  points  in  the 
Times  Square  and  Grand  Central  stations.  The  chief  engineer, 
after  describing  the  plan,  recommended  such  refrigeration  for 
temporary  use,  but  he  said  there  was  too  much  danger  of  leakage 
of  anhydrous  ammonia  to  permit  of  permanent,  wholesale  re¬ 
frigeration.  Mr.  Rice  also  told  of  plans  for  cooling  the  air  at 
Brooklyn  Bridge  and  Fourteenth  Street.  He  wants  to  dig  four 
wells  into  the  earth  beneath  the  Bridge  station  and  get  ground 
water  and  then  carry  this  water  in  pipes  through  the  station. 
The  cooling  and  ventilating  plant  must  have  four  fans  with  a 
combined  capacity  of  150,000  cu.  ft.  of  air  a  minute,  two  pipe 
coolers  with  surfaces  to  cool  150,000  cu.  ft.  of  air  a  minute, 
and  air  ducts  to  distribute  the  cool  air  over  the  platforms.  Mr. 
Rice  wants  to  try  an  experiment  in  cooling  the  Fourteenth  Street 
station  in  another  way,  as  ground  water  cannot  be  obtained 
there.  The  details  of  his  plan  were  not  given.  The  cost  of  the 
Brooklyn  Bridge  and  Fourteenth  Street  experiments  will  be  about 
$75,000,  and  the  Interborough’s  refrigerating  plant  will  cost 
$45,000. 
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COLORADO  ELECTRIC  LIGHT,  POWER  AND  RAIL¬ 
WAY  ASSOCIATION. — The  next  convention  of  the  Colorado 
Electric  Light,  Power  and  Railway  Association  will  be  held  at 
Denver,  September  18,  19  and  20,  1906.  The  programme  is  now 
under  preparation  and  will  be  announced  later. 


POWER  FOR  MEMPHIS,  TENN^ — An  act  before  Congress 
provides  for  the  construction  of  locks  and  dams  in  the  White 
River  in  Arkansas.  If  this  permission  is  obtained  it  will  involve 
the  expenditure  of  $1,000,000  for  transmitting  electrical  power  for 
commercial  purposes  to  Memphis.  Local  capital  is  interested. 
The  transmission  would  be  about  a  hundred  miles. 


STATISTICS  OF  CITIES. — The  Bureau  of  the  Census  has 
just  published  Bulletin  45  giving  statistics  of  369  cities  with  a 
population  of  from  8,000  to  25,000  each.  In  these  cities  there  are 
189  waterworks  owned  by  the  municipality.  Only  8  own  gas 
works  and  59  own  the  electric  light  plants.  There  were  no  reg¬ 
ular  firemen  in  63,  and  in  41  the  dependence  was  entirely  on  vol¬ 
unteer  fire  brigades. 


LAMPS  SMASHED  BY  HAIL. — A  somewhat  unusual  oc¬ 
currence  was  the  destruction  of  large  numbers  of  decorative  in¬ 
candescent  lamps  by  hail  at  Coney  Island  during  a  severe  storm 
on  June  23.  The  hailstones  were  large  and  the  explosion  of  the 
lamps  at  Luna  Park,  Dreamland  and  other  places  on  the  electric 
towers  and  exposed  points  made  a  loud  noise  heard  distinctly 
above  the  roar  of  the  storm. 


WILL  RUN  HIS  OWN  PLANT.— The  municipal  plant  at 
Tarentum,  Pa.,  makes  a  minimum  charge  of  $i  per  lamp,  re¬ 
gardless  of  the  amount  of  energy  consumed.  One  man  whose 
two  bills  amounted  actually  to  $1.20  has  been  charged  the  $2 — 
“a  high-handed  robbery  of  80  cents,”  says  the  local  paper,  which 
also  states  that  “this  man  will  put  in  a  dynamo  and  soon  produce 
his  own  light.”  It  is  a  pity  every  worm  does  not  turn  in  this 
courageous  manner  and  install  an  isolated  plant.  These  haughty 
managers  of  private  corporations  and  municipal  plants  would 
soon  be  brought  to  terms. 

ORANGE  MOUNTAIN  ACCIDENT.— A  runaway  trolley 
car  on  the  Orange  Mountain  Traction  Company’s  line.  New  Jer¬ 
sey,  killed  one  man  outright  and  injured  a  dozen  more  on  June 
24.  The  road  is  an  extraordinary  steep  grade  and  was  formerly 
cabled.  Lately  it  was  decided  to  adopt  electricity  with  special 
brakes,  employing  a  tongue  that  is  let  down  on  the  surface  of 
the  track  under  the  front  wheels,  blocking  the  wheels  and  ap¬ 
plying  friction  directly  to  the  rail.  This  first  car  out  was  going 
up  the  hill  testing  the  emergency  brake,  but  broke  away  back¬ 
ward  near  the  top  in  some  still  unexplained  manner.  The 
inventor  of  the  brake  was  among  the  injured. 


WIRES  IN  SAN  FRANCISCO.— Chiei  W.  R.  Hewitt,  of  the 
Department  of  Electricity,  has  reported  on  the  work  done  in 
San  Francisco  for  the  fire  and  police  departments  since  the 
fire.  The  estimated  loss  to  the  department  is  put  by  him  at 
$177,400,  including  the  central  office  at  City  Hall,  $40,0000;  dam¬ 
age  to  underground  system,  $40,000;  damage  to  overhead  con¬ 
struction,  $35,000 ;  engine  house  electrical  equipment  $18,500; 
fire-boxes,  $16,600;  police  boxes,  $15,000;  sub-central  office, 
$7,500;  police  station  equipment,  $4,800.  Mr.  Hewitt  is  to-day 
rapidly  extending  the  signal  system  into  the  burned  district, 
and  keeping  pace  with  all  the  reconstruction  in  the  city. 


JAPAN  AND  WIRELESS. — It  is  noted  from  Washington 
that  Mr.  Asano,  an  official  of  the  bureau  of  communication  of 
Japan,  was  there  last  week,  and  left  to  attend  the  conference 
on  wireless  telegraphy  to  be  held  in  London.  There  is  a  large 
delegation  from  the  Japanese  government — several  naval  officers, 
some  civilian  employees  of  the  navy  department  and  a  represen¬ 
tative  of  the  ministry  of  foreign  affairs.  The  Japanese  are  among 
the  most  important  delegates  to  the  wireless  conference,  having 
had  a  great,  deal  of  practical  experience  with  naval  telegraphy 
during  the  Russo-Japanese  war.  Their  views  on  the  subject  are 
awaited  with  great  interest  by  the  other  delegates  to  the  con¬ 
vention,  and  they  will  have  much  to  say  in  the  settlement  of  the 


international  questions  involved  in  the  new  method  of  com¬ 
munication. 


A  CAR’S  -WILD  DASH. — According  to  a  special  cable  dis¬ 
patch  from  London  of  June  23,  one  of  the  municipal  London 
trolley  cars,  filled  with  passengers,  became  uncontrollable  while 
going  down  a  hill  near  the  Archway  Tavern,  Highgate,  a  spot 
congested  by  the  traffic  of  several  converging  roads.  After  strik¬ 
ing  a  hearse  and  other  vehicles,  the  car  crashed  into  a  motor 
omnibus,  which  it  lifted  bodily  and  forced  through  the  front  of 
a  store.  The  damaged  car  then  bounded  onward,  smashing 
lamp-posts  and  narrowly  escaping  a  collision  with  another  street 
car.  Of  the  passengers  on  the  runway  car  and  motor  omnibus, 
three  persons  were  killed,  two  others  are  not  expected  to  recover, 
twenty  were  seriously  hurt  and  many  sustained  slight  injuries. 
It  will  be  interesting  to  see  whether  the  accident  and  legal 
charges  get  into  their  proper  place  in  the  “operating  expenses” 
of  the  system. 


CARBORUNDUM  PRODUCTION.— Ur.  J.  H.  Pratt  reports 
for  the  U.  S.  Geological  Survey  on  the  production  of  abrasive 
materials  in  1905.  He  states  that  the  production  of  carborundum 
in  1905  amounted  to  5,596,000  pounds,  as  compared  with  7,060,- 
380  pounds  in  1904  and  4,759,890  pounds  in  1903.  There  has 
been  a  general  growth  in  the  carborundum  industry  for  abrasive 
purposes,  and  recently  another  use  has  been  advocated  for  car¬ 
borundum,  namely,  as  a  refractory  material  for  furnace  linings. 
As  the  most  refractory  variety  of  carborundum  is  infusible  at 
7,ooo‘*F.  and  is  unaffected  by  oxygen,  ozone,  or  sulphur  at  3,000® 
F.,  its  use  as  a  refractory  material  should  meet  with  success 
and  should  furnish  a  market  for  a  considerable  quantity  of  car¬ 
borundum.  The  value  of  carborundum  varies  from  7  to  10  cents 
per  pound.  Mr.  Pratt  gives  the  production  of  alundum  or  arti¬ 
ficial  corundum  at  3,612,000  pounds,  valued  at  $252,840,  an  aver¬ 
age  of  7  cents  per  pound;  as  compared  with  4,020,000  pounds  in 
1904. 


TANTALUM  MINERALS  receive  special  attention  in  a  report 
by  Mr.  J.  H.  Pratt  for  the  U.  S.  Geological  Survey,  dealing 
with  the  rarer  metals  now  employed  in  one  form  or  the  other 
for  lighting.  Three  or  four  instances  are  cited  of  the  occur¬ 
rence  of  tantalum  minerals  in  the  United  States.  Some  has 
recently  been  discovered  at  the  feldspar  quarry  of  Mr.  W.  F. 
Patterson,  Jr.,  at  Henryton,  Carroll  County,  Md.,  about  28 
miles  from  Baltimore.  It  occurs  in  irregular  masses  and  rough 
crystals  in  the  feldspar,  and  during  the  past  year  a  considerable 
amount  of  this  material  was  encountered  in  quarrying,  but  it  was 
all  thrown  over  the  dump,  as  no  one  realized  what  the  mineral 
was  or  its  value.  A  specimen,  however,  was  sent  to  the  Westing- 
house  Electric  Company  at  Pittsburg,  and  a  partial  analysis  by 
its  chemist  gives  38.19  per  cent  of  tantalic  oxide  and  13.21  per 
cent  of  niobic  oxide.  On  account  of  the  high  atomic  weight 
of  the  tantalum,  the  molecular  ratio  of  the  tantalic  acid  to  the 
niobic  acid  is  approximately  3.5  to  2.  It  may  be  that  the  material 
analyzed  has  a  certain  amount  of  feldspar  mixed  with  the  tan¬ 
talum  mineral,  which  would  account  for  the  high  percentage  of 
silica.  Mr.  Patterson  will  have  the  dump  which  has  accumulated 
during  the  past  year  worked  over  for  the  tantalum  mineral  that 
has  been  thrown  away,  and  all  of  this  material  henceforth  obtained 
during  the  quarrying  operations  will  be  saved.  Near  Glaston¬ 
bury,  Conn.,  an  old  feldspar  quarry  is  being  investigated  by 
Mr.  Everett  B.  Hurlburt,  of  Glastonbury,  as  to  the  quantity  of 
columbite  or  other  tantalum  mineral  that  may  be  found  in  this 
feldspar.  Years  ago  when  the  quarry  was  worked  for  feld¬ 
spar,  there  was  more  or  less  of  this  mineral  found,  but  no  at¬ 
tempt  whatever  was  made  to  save  it.  Some  material  obtained 
from  Tinton,  S.  Dak.,  was  concentrated  at  Portland,  Ore.,  and 
a  heavy  black  mineral  was  obtained  with  cassiterite  and  schee- 
lite  as  concentrates  from  the  Wifley  table,  which,  upon  analysis, 
gave  44  per  cent  of  tantalic  oxide  and  30.5  per  cent  of  niobic 
oxide,  these  determinations  having  been  made  by  Dr.  W.  F.  Hille- 
brand,  of  the  United  States  Geological  Survey.  The  specific  grav¬ 
ity  of  the  mineral  was  determined  to  be  6.8.  In  1904  there  was  a 
small  production  of  columbite,  one  of  the  tantalum  minerals,  most 
of  which  was  shipped  abroad ;  and  in  1905  the  production  was  still 
smaller. 
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Bishop  Creek,  Cal.,  Hydro-Electric  Power 
Plant. 

By  J.  D,  Galloway. 

The  hydro-electric  power  plant  of  the  Nevada  Power  &  Milling 
Co.  is  situated  on  Bishop  Creek,  Inyo  County,  Cal.,  about  seven 
miles  from  the  town  of  Bishop,  and  the  transmission  line  extends 
to  Goldfield  and  Tonopah  in  Nevada.  The  first  generator  was 
placed  in  operation  in  September,  1905,  and  since  then 
power  has  been  supplied  the  last-named  places.  The  com¬ 
pany  owns  the  local  lighting  plants  of  the  two  cities  and  thus 
a  portion  of  the  load  is  the  lighting  circuits,  while  the  balance  is 
stamp  mills  and  mines.  While  no  unusual  features  are  to  be 
noted  in  the  plant  it  is  deemed  of  sufficient  interest  to  warrant 
description. 

Bishop  Creek  lies  on  the  eastern  slope  of  the  Sierra  Nevadas 
and,  with  the  exception  of  Owens  River,  is  the  only  considerable 
stream  on  that  side  of  the  mountains  for  several  hundred  miles. 
Its  headwaters  are  in  the  snow  of  the  highest  part  of  the  Sierras, 
which  here  reach  an  altitude  of  over  14,000  ft.  above  sea  level. 
The  plain  of  Bishop  or  the  Owens  River  valley  lies  at  an 
elevation  of  about  4,000  ft.  The  mountains  rise  abruptly  from  the 
plain,  and  the ,  descent  of  the  stream  is  correspondingly  rapid. 
Its  fall  is  over  1,000  ft.  in  two  miles.  This,  so  far  as  the  writer 
knows,  is  the  most  favorable  location  in  this  respect  of  any  power 
plant  in  the  West. 

Water  is  taken  from  the  creek  at  a  small  diverting  dam  and 
conveyed  along  the  mountainside  in  a  wooden  stave  pipe  until 
it  reaches  a  point  above  the  power  house,  where  it  enters  a 
steel  pipe  that  leads  to  the  power  house  on  the  creek  bank. 

The  transmission  line  extends  across  the  valley  of  the  Owens 
River,  then  over  the  White  Mountain  and  across  the  Nevada 
Desert  to  Tonopah  Junction,  85  miles.  From  here  the  line 
branches  to  Tonopah,  18  miles,  and  to  Goldfield,  10  miles,  making 
the  total  length  of  line  113  miles.  In  crossing  the  White  Moun¬ 
tains  the  line  reaches  an  elevation  of  over  10,500  ft. 

The  pipe  line  commences  at  the  diverting  dam,  there  being 
no  flume.  The  dam  is  a  small  concrete  structure  supplied  with 
four  wasteways  provided  with  flash-boards  for  regulating  the 
height  of  water.  At  the  present  time  the  supply  of  water  is 
ample  at  all  seasons  of  the  year,  but  with  an  increase  of  load 


FIG.  I. — GENERAL  VIEW  OF  PIPE  LINE  AND  POWER  HOUSE. 

it  is  the  intention  to  enlarge  this  small  reservoir  formed  by 
the  dam  in  order  that  it  may  act  as  a  regulating  reservoir.  As 
the  load  factor  on  power  plants  of  this  description  may  vary 
from  0.7  to  i.o,  an  average  being  0.8,  a  regfulating  reservoir 
at  the  end  of  the  pipe  lines  becomes  a  necessity  when  using 
stored  water.  - 


Water  enters  the  pipe  line  through  an  intake  chamber  at  one 
side  of  the  dam.  A  screen  is  placed  at  the  entrance  to  this 
chamber,  made  of  54xi54-in.  flat  iron  bars,  the  vertical  bars 
being  placed  2  in.  apart  and  the  horizontal  bars  i  in.  apart. 


FIG.  2. — GATES  AT  HEAD  OF  PIPE  LINE. 

• 

Back  of  the  screen  are  three  timber  gates  operated  vertically 
by  rack  and  pinion.  The  wooden  pipe  enters  the  intake  through 
the  concrete'  wall,  being  built  into  it  in  place. 

The  pipe  line  is  about  12,000  ft.  long,  consisting  of  6,700  ft. 
of  42-in.  wood-stave  pipe,  2,150  ft.  of  30-in.  wood-stave  pipe  and 
3,150  ft.  of  24-in.  steel  pipe,  all  diameters  being  inside  measure¬ 
ments.  The  42-in.  pipe  lies  on  a  nearly  level  grade,  the  static 
head  at  the  lower  end  being  about  30  ft.  At  this  point  are  placed 
two  30-in.  gate  valves,  one  opening  into  the  30-in.  pipe  and  the 
other  provided  for  a  future  line.  The  30-in.  pipe  descends  the 
hill  to  a  point  that  gives  a  static  head  of  265  ft.  Here  it  joins 
the  24-in.  steel  pipe  which  descends  a  steep  hill  to  the  power 
house,  the  total  static  head  being  1,068  ft.  For  about  500  ft.  this 
steel  pipe  is  laid  on  a  slope  at  an  angle  of  38  degrees  from  the 
horizontal. 

The  42-in.  pipe  is  made  up  of  twenty-five  staves  and  the  30- 
in.  pipe  of  nineteen  staves,  milled  from  a  2x6-in.  piece.  The  lum¬ 
ber  is  red  fir  from  Southern  Oregon  and  the  staves  were  milled 
there  to  the  proper  circle.  The  bands  are  of  mild  steel  of  cir¬ 
cular  section  in.  in  diameter  with  ends  upset  to  ^  in.  diame¬ 
ter.  They  were  shipped  straight  and  bent  to  form  at  the 
work.  The  lugs  were  of  cast-iron  of  a  form  that  allows  the 
ends  of  the  bands  to  pass  each  other  and  be  tightened  with  nuts 
on  each  end.  When  the  bands  are  tightened  there  is  a  slight 
bending  of  the  rods,  but  this  is  not  believed  to  be  injurious. 
The  ends  of  the  staves  were  slotted  and  a  3/i6xj4-in.  com¬ 
pressed  paper  dowel  inserted.'  When  wet  this  dowel  swelled  and 
was  very  effective  in  closing  leaks. 

Bands  on  the  42-in.  pipe  were  spaced  on  6-in.  centers,  al¬ 
though  the  pressure  did  not  demand  this  close  spacing.  On  the 
30-in.  pipe,  which  is  subject  to  a  considerable  pressure,  the 
writer  used  the  pressure  due  to  swelling  of  wood  given  by  A. 
L.  Adams,  100  lb.  per  square  inch,  but  in  addition  to  this 
an  allowance  was  made  for  initial  tension  in  the  rods  due  to  the 
stress  necessary  to  bring  the  staves  into  form.  The  red  fir  is  a 
very  stiff  wood,  and  by  observation  it  was  determined  that  it  was 
necessary  to  use  2,100  lb.  to  bring  the  staves  into  position ; 
this  was  calculated  as  being  distributed  along  one  lineal  foot  of 
pipe  and  distributed  among  whatever  number  of  bands  occurred 
in  that  length  under  different  heads.  Bands  were  spaced  under 
these  assumptions  with  a  safety  factor  of  four. 

The  question  of  initial  tension  on  the  rods  is  believed  to  be  a 
vital  one,  as  in  the  case  of  the  stiff  lumber  used  it  required 
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much  cinching  to  make  the  staves  come  together.  As  the  wood  For  drilling  and  riveting  purposes,  a  compressor  operated 
is  hard,  the  bands  crush  into  it  but  little  under  pressure  and  by  an  electric  motor  was  provided  near  the  power  house  and 
hence  there  is  little  relief  to  the  stress.  By  tests'  it  was  deter-  an  air-pipe  line  run  to  the  top  of  the  hill.  This  line  was  made 

mined  that,  with  the  wrenches  used,  an  initial  tension  of  8,000  _  _ . 

lb.  per  square  inch  could  be  easily  obtained.  ,  111  ^  ^ 

The  wood  pipe  is  laid  directly  on  the  ground,  a  few  sills  /  I  '  I  1  ' 

of  culled  material  being  placed  at  intervals.  At  points  it  was  I  1  '  /  1  ' 

covered  with  earth  as  a  protection  from  possible  rocks  rolling  I  !  *  /  1  ' 

down  the  steep  hillsides.  The  pipe  was  laid  in  easy  curves,  I  1  |  II  i 

but  in  one  case  a  curve  of  too  ft.  radius  was  made  through  I  1  f  1  ' 

nearly  90  degrees.  For  nearly  two  months  the  daily  amount  I  I  ^  I  \  1 

laid  averaged  no  ft.  I  1  '  I  1 

The  wood  pipe  is  provided  with  two  6-in.  and  one  30-in.  ill  I  1  ^ 

standpipes,  the  former  being  of  casing  and  the  latter  of  30-in.  II'  II  1 

wood  pipe.  In  adjlition  6-in.  air  valves  are  supplied  in  such  .  f  1  '  I  1  ' 

number  that  there  is  a  6-in.  opening  every  1,100  ft.  On  the  I  1  1  I  I  | 

steel  pipe,  three  6-in.  air  valves  were  placed  at  the  upper  end.  J  V.  1  )  V.  [ 

The  material  for  the  wood  pipe  was  mostly  hauled  to  the  site  on  .s~r - •' 

wagons,  a  minor  portion  beirtg  hauled  up  from  the  power  ^  I  1 

house  on  the  tramway  used  in  laying  the  steel  pipe.  ^  v  -j  • 

The  steel  pipe  is  24  in.  inside  diameter,  of  lap  welded  steel  and  1\  |  1  \  /  ' 

was  furnished  by  the  Pelton  Water  Wheel  Co.,  agents  for  the  I  \  1  /  L  ' 

makers,  a  German  firm.  It  is  in  three  thicknesses,  H  and  ^  f J-fel  ' 

in.  The  sections  are  30  ft.  long  and  the  ends  are  male  and  ^  tp  H! 

female,  swelled  and  of  cone  shape,  so  that  an  angle  may  be  made  ^ 


FIG.  4. — INSULATOR  PINS. 


of  about  500  ft.  each  of  2-in.  and  i}4-in.  pipe,  the  remainder 
being  i-in.  This  air  pipe  was  provided  with  connections  at 
intervals,  and  air  drills  and  air  hammers  were  used  on  all  the 
work.  In  laying  the  pipe,  the  holes  in  the  female  end  were 
drilled  in  the  yard.  The  section  was  then  taken  up  on  the 
tramway,  laid  in  place  and  the  male  end  drilled,  after  which  it 
was  riveted  without  being  disturbed.  This  gave  very  tight 
joints.  Progress  on  this  work  was  slow  in  the  rock  trench 
near  the  power  house,  but  for  a  distance  of  2,500  ft.  the  pipe 
was  placed  at  the  rate  of  3?^  joints  laid,  drilled  and  riveted  per 
day.  The  steel  pipe  has  been  entirely  covered. 

The  power  house  is  a  32x82-ft.  concrete  building  with  a  23x52- 
ft.  ell.  The  roof  is  of  steel,  covered  with  corrugated  iron.  The 
main  section  has  a  louvre  for  ventilation.  Over  the  main  sec¬ 
tion  is  placed  a  lo-ton,  hand-operated  traveling  crane  running 
on  rails  supported  by  reinforced  concrete  girders  of  16  ft.  span. 
The  crane  was  made  by  the  Cyclops  Iron  Works,  of  San  Fran- 


■PLAN  AND  ELEVATIONS  OF  POLE  TOPS. 


between  sections.  The  maximum  angle  turned  was  2  deg.  30 
min.  between  two  joints.  The  joints  were  connected  by  a  single 
line  of  rivets,  the  holes  being  drilled  in  the  field.  The  pipe  is 
anchored  at  intervals  by  a  strap  clamped  around  the  pipe  and 
rods,  with  turnbuckles  fastened  to  bed  rock. 

The  tramway  for  raising  the  pipe  from  the  power  house, 
where  it  was  brought  by  wagons,  was  made  of  discarded  narrow- 
gauge  rails  and  ties  laid  alongside  the  pipe  trench.  The  pipe 
sections  were  hoisted  to  place  on  a  single  car  about  8  ft.  long 
fitted  with  cables  to  fasten  the  joint  to  the  car.  The  hoisting 
rope  was  a  single  ^-in.  steel  cable,  and  the  hoisting  was  done 
by  an  electric  hoist  made  by  the  Hendrie  &  Bolthoff  Mfg.  & 
Supply  Co.,  of  Denver.  This  hoist  was  provided  with  a  fric¬ 
tion  drum  of  large  size  and  was  very  effective  in  handling  the 
loads.  The  length  of  the  tramway  was  about  3,300  ft.,  and  as 
there  were  several  horizontal  curves  in  the  line,  the  cable  was  held 
in  place  by  vertical  grooved  rollers.  Rollers  were  also  provided 
on  the  straight  sections  and  no  difficulty  was  had  with  the  car 
returning  to  the  foot  of  the  hill  by  gravity.  Loads  of  5,000 
lb.  were  easily  handled. 


FIG.  5. — CROSS-SECTIONAL  VIEW  OF  POWER  HOUSE. 


cisco.  The  building,  together  with  the  foundations  of  the  ma¬ 
chinery  and  the  tail  races,  rests  on  a  mass  of  large  boulders, 
bed  rock  being  unknown  in  the  country. 

The  equipment  of  the  station  consists  of  two  750-kw,  60-cycle, 
2,200-volt,  three-phase  alternating-current  generators  running 
at  450  r.p.m.  They  were  made  by  the  National  Electric  Co., 
of  Milwaukee,  the  same  firm  supplying  the  exciters.  In  addi¬ 
tion  there  is  now  being  installed  a  1,500-kw  generator  running 
at  400  r.  p.  m.,  supplied  by  the  Allis-Chalmers  Co.  This  gen- 


erator  is  shown  in  the  sectional  drawing  and  the-  location  of  it 
and  the  other  machines  is  shown  on  the  plan.  There  are  two 
exciters  of  6o  kw  each,  delivering  current  at  140  volts  pres¬ 
sure.  Both  exciters  are  operated  by  waterwheels,  and  in  addi¬ 
tion,  one  is  provided  with  an  induction  motor. 

The  water  wheels  for  the  entire  plant  were  made  by  the 
Pelton  Water  Wheel  Co.,  of  San  Francisco.  The  two  750-kw 
machines  have  Sturgess  governors  and  the  i,soo-kw  machine  has 
a  type  Q  Lombard  governor.  Hand-control  mechanism  is  pro¬ 
vided  for  each  wheel.  Oil  is  supplied  the  governors  by  two  oil 
pumps  operated  by  water  wheels.  The  generators  are  of  the 
two-bearing  type,  the  water  wheel  •  overhanging  the  tail  race. 

From  the  generators  the  leads  are  laid  in  trenches  to  the 
switchboard  and  transformers.  The  switchboard  is  provided 
with  Westinghouse  instruments.  The  transformers,  of  which 
there  is  one  spare,  are  soo-kw,  oil-insulated  and  water-cooled 
apparatus,  as  made  by  the  Stanley-G.  I.  Co.  They  are  placed  on 


be  appreciated  when  it  is  stated  that  if  a  four-horse  team 
started  on  a  day’s,  haul,  a  similar  team  went  along  with  the 
necessary  water  for  the  two. 

A  telephone  line  was  built  parallel  to  the  power  line,  but  on 
separate  poles,  and  the  wisdom  of  this  has  been  shown  this 
winter.  The  line  is  also  practically  free  from  the  induction  usual¬ 
ly  found  where  the  telephone  line  is  placed  on  the  power  line 
poles. 

A  switch  station  was  built  at  Tonopah  Junction  and  sub-station 
at  Tonopah  and  Goldfield.  They  are  of  stone  and  each  contains 
three  oil-insulated,  air-cooled  Stanley  transformers  of  300  kw 
each.  Current  is  reduced  to  a  pressure  of  6,600  volts. for  local 
distribution. 

The  line  has  been  operated  at  a  line  pressure  of  30,000  volts, 
but  when  the  demand  arises  for  more  power,  it  will  be  operated 
at  50,000  volts  by  connecting  the  transformers  in  star. 

The  officers  of  the  company  are:  F.  J.  Campbell,  president; 


Fig.  6. — Plan  of  Power  House. 


G.  G.  S.  Wood,  secretary,  and  C.  M.  Hobbs,  general  manager. 
The  main  office  is  at  Denver,  but  the  management  of  the  con¬ 
struction  was  in  the  hands  of  Mr.  C.  M.  Hobbs,  at  Tonopah 
and  Bishop.  Mr.  C.  O.  Poole  was  consulting  engineer  on  the 
entire  installation  of  the  first  two  units.  R.  M.  Jones,  in  con¬ 
junction  with  Mr.  Poole,  designed  and  located  the  plant.  The 
head  dam,  the  pipe  trench  and  a  part  of  the  wooden  pipe  were 
built  under  Mr.  Jones’  supervision.  The  construction  of  the 
remainder  of  the  pipe,  together  with  the  building  of  the  power 
house  and  the  installation  of  the  machinery,  was  carried  out 
under  the  supervision  of  the  writer,  with  Mason  Galloway  as  as¬ 
sistant.  The  installation  of  the  i, soo-kw  generator  and  wheel 
is  under  the  charge  of  the  writer.  The  line  construction  was 
under  the  supervision  of  L.  B.  Curtis,  with  J.  B.  Balcomb  and 
Charles  G.  Patrick  as  assistants.  The  operation  of  the  power 
house  is  in  charge  of  J.  W.  Todd,  as  superintendent. 

Active  work  was  commenced  early  in  March,  1905,  and 
current  was  turned  on  the  line  on  September  17,  since  which 
time  the  plant  has  been  in  successful  operation. 


pedestals  and  rest  on  iron  rollers  by  which  they  can  be  re¬ 
moved  to  a  car  for  repairs. 

The  power  lines  pass  the  wall  of  the  building  through  win¬ 
dows  of  28-oz.  glass  in  36-in.  square  panes,  there  being  two  panes 
to  each  window,  the  outer  one  with  a  6-in.  opening  and  the  in¬ 
ner  one  with  a  4-in.  opening.  The  line  from  the  power  house  to 
Tonopah  is  of  stranded  aluminum  equivalent  to  No.  o  copper. 
From  Tonopah  Junction  to  Goldfield  the  line  is  No.  2  aluminum 
stranded.  The  insulators  are  four-part  porcelain,  14  in.  in 
diameter  held  on  malleable  iron  pins.  The  triangle  of  the  wires 
is  equilateral,  with  72-in.  sides,  and  the  spans  are  normally 
310  ft.  On  parts  of  the  line  near  railroads,  cedar  poles  from 
Oregon  were  used  and  in  the  mountains  native  timber.  The 
poles  were  equipped  with  a  steel  channel  at  the  top,  bent  and  fast¬ 
ened  to  the  pole  with  bolts.  The  channel  supports  the  top  in¬ 
sulator. 

The  building  of  this  line  was  done  under  extreme  difficulties, 
due  to  heat  and  absence  of  water  on  the  desert.  The  cost  of 
watering  a  horse  amounted  to  85  cents  per  day,  and  this  can 
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Graphical  Treatment  of  Higher  Harmonics. 


By  R.  E.  Hellmund. 

N  the  treatment  of  alternating-current  problems  it  is  customary 
to  assume  a  sine  shape  for  the  e.m.fs  and  currents.  There 
are  cases,  however,  where  the  difference  between  the  ac¬ 
tually  impressed  wave  form  and  the  sine  wave  is  so  great  that 
it  is  necessary  to  take  the  real  wave  form  into  consideration.  In 
such  cases  the  wave  shape  of  the  impressed  e.m.f.  must  be  ana¬ 
lyzed  into  its  higher  harmonics,  and  the  analytical  derivation 
necessary  to  obtain  the  desired  data,  even  in  simple  cases,  are  so 
complicated  that  it  requires  an  enormous  amount  of  time  and  per¬ 
severance  to  carry  them  through. 

It  is  believed  that  the  graphical  method  described  below  re¬ 
duces  the  necessary  work  considerably.  If  an  e.m.f.  having  a 
wave  shape  containing  certain  harmonics  is  impressed  upon  a 
pure  non-inductive  resistance,  the  current  of  each  harmonic  will 
be  in  phase  with  the  potential  of  the  same  harmonic,  and  the 
value  for  each  harmonic  may  be  found  separately. 

When  a  similar  non-sinusoidal  e.m.f.  wave  is  impressed  upon 
a  pure  inductive  reactance,  the  phase  of  the  current  of  each 
harmonic  lags  90  behind  the  phase  of  the  potential  of  the  same 
harmonic,  and  the  value  of  the  current  of  each  harmonic  may  like¬ 
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wise  be  found  separately.  In  this  latter  case,  care  must  be 
taken  to  recognize  the  increased  frequency  of  the  higher  har¬ 
monics. 

When  a  pure  non-inductive  resistance  is  connected  in  parallel 
with  a  pure  inductive  resistance,  the  resultant  value  of  each  har¬ 
monic  is  simply  the  geometrical  sum  of  the  value  of  the  compon¬ 
ent  currents.  Therefore,  each  harmonic  may  be  treated  separ¬ 
ately  by  graphic  methods,  as  it  is  possible  and  customary  with 
simple  sine  waves. 

For  the  present  case  this  has  been  done  in  the  accompanying 
diagram.  The  vectors,  ei,  e%  and  e%  represent  the  amplitudes  of 
the  first,  third  and  fifth  harmonic  of  the  impressed  e.m.f.  In 
phase  with  them  are  the  non-inductive  currents,  iir,  »»r  and  Ur 
In  right  angle  with  the  e.m.f.  are  the  inductive  currents,  in.  Us 
and  Us.  As  resultant  currents  for  the  different  harmonics  are 
found  the  vectors,  U,  U  and  is.  It  remains  now  only  to  read  the 
values  of  the  resultant  currents  from’  the  assumed  current  scale. 
It  is  comparatively  simple  to  determine  from  this  figure  the  ef¬ 
fective  total  current,  since  there  are  only  three  components;  of 
course,  the  shape  of  the  resultant  current  wave  may  be  also 
easily  derived,  also  the  form  factor,  etc. 

In  order  to  avoid  mistakes,  it  is  preferable  to  use  lines  of  dif¬ 
ferent  characteristics  for  the  representation  of  the  different 
harmonics,  as  has  been  done  in  the  illustration,  where  the'  ampli¬ 


tudes  of  the  first  harmonics  are  indicated  by  full  lines,  those  of 
the  third  harmonic  by  lines  of  long  dashes,  and  those  of  the  fifth 
harmonic  by  lines  of  short  dashes.  In  cases  where  the  ampli¬ 
tudes  of  the  higher  harmonics  are  small  in  comparison  with 
those  of  the  first  harmonic,  the  scale  for  the  higher  harmonics 
may  preferably  be  taken  equal  to  a  multiple  of  the  scale  for 
the  first  harmonic. 

If  circuits  with  capacity  enter  the  problem,  similar  ways  of 
proceeding  may  be  employed;  of  course,  the  currents  must  be 
represented  in  the  diagram  by  leading  vectors. 

Attention  should  be  called  to  the  fact  that  in  the  diagram  no 
graphical  addition  of  currents  of  different  frequencies  has  been 
accomplished.  All  that  has  been  done  is  a  graphical  addition  of 
the  components  of  each  harmonic  separately.  It  should  be  noted 
also  that  it  is  not  correct  to  consider  the  various  vectors  as  repre¬ 
senting  effective  current  values  as  is  customary  in  graphical 
treatments  of  single  harmonic  functions.  With  sine  functions  this 
is  admissible,  since  there  is  always  the  same  relation  between 
effective  and  maximum  current  values;  this  is,  however,  not 
true  in  case  of  harmonic  waves  which  are  made  up  of  sine  func- 
tion^  of  different  frequencies.  It  is  instructive  to  recall  that  the 
effective  value  of  superposed  sinusoidal  currents  of  different 
frequencies  is  the  square  root  of  the  sum  of  the  squares  of  the 
effective  values  of  the  component  currents. 


The  Estimation  of  the  Temperature  Rise  of 
Armatures. 

By  a.  Press. 

The  methods  in  vogue  of  estimating  the  armature  temperature 
rise  give  in  many  cases  results  differing  from  actuality  as  much 
as  300  per  cent  either  way.  Although  this  great  discrepancy  is 
not  in  many  cases  reached,  the  estimation  of  temperature  rises 
has  almost  become  a  standard  joke  among  engineers.  As  a  usual 
thing  no  account  is  taken  of  sparking  at  the  commutator  in 
the  estimation  of  temperature  rises,  and  further,  the  relation 
between  the  watts  per  square  inch  wasted  on  the  commutator  per 
unit  peripheral  speed  and  the  watts  wasted  on  the  armature  per 
unit  surface  and  peripheral  speed  seems  to  have  been  entirely 
overlooked. 

It  must  appeal  to  every  one  that  if  the  temperature  rise  on 
the  commutator  is  high,  and  that  on  the  armature  is  low,  an  ap¬ 
preciable  amoimt  of  the  commutator  watts  will  be  perforce  ra¬ 
diated  on  the  armature  by  virtue  of  the  high  thermal  conductivity 
of  the  copper  that  connects  the  commutator  lugs  to  the  armature 
coil  ends.  By  taking  this  latter  effect  into  account  in  a  theory 
of  heat  distribution,  it  is  possible  to  estimate  the  permissible  watts 
per  square  inch  that  can  be  wasted  on  the  armature  as  a  function 
of  the  ratio  of  possible  temperature  rises  on  the  armature  and 
commutator  at  certain  peripheral  speeds. 

Let  PVc  =  commutator  watts, 

C  =  commutator  radiation  constant, 

Wa  =  armature  watts, 

A  —  armature  radiation  constant, 

B  =  constant  depending  on  the  conductivity  of 
copper, 

Sn  —  available  cross-section  of  coil  leads, 

Tc  =  commutator  temperature  rise, 

Ta  =  armature  temperature  rise, 

D  =  armature  diameter, 

Dc  =  commutator, 

I  -f  2L  =  armature  length  of  barrel  surface;  that  is,  in¬ 
cluding  the  axial  length  of  the  coil  connec¬ 
tions. 

If  =  commutator  face  length, 

R  =  revolutions  per  minute. 

Inch  units  are  used  throughout. 

Now  it  is  obvious  that  what  watts  are  not  radiated  from  the  com¬ 
mutator  directly  must  be  radiated  by  conduction  from  the  arma¬ 
ture  surface.  Expressing  these  facts  anal}rtically  we  have 

Wc  {DcY  icRTc  +  BSn  (.Tc  -  Ta) 

An^  Ef  I  R  Ta  =  fVa  +  BSn  (Tc  —  Ta), 
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r  Wc  =  CTc-\- B  {Tc  —  Ta) 

Wa  =  ATa  —  B  {Tc—Ta) 

Tc 

Solving  these  equations  one  obtains  for -  the  following: 

(A  +  B)  Wc  B 

- — —  H - 

Tc  (5  +  C)  fTo  C  +  B 


Ta 


B 


Wc 


iB  +  C)  Wa 

and  if  B  is  small  compared  to  A  or  C, 


+  I 


Tc  A  Watts  per  unit  of  commutator  surface  per  unit 

,  Ta  C  Watts  Per  unit  of  armature  surface  per  unit 

of  peripheral  speed 

of  peripheral  speed 

or  A  Ta  Wa  /  Dc  \*  Commutator  face  length 

C  Tc  Wc  \  D  f  Armature  over-all  length 
If  now  the  small  exchange  of  heat  unilsi  from  commutator  to 

A 

armature  really  affect  the  final  temperature  rises,  by  plotting - 

C 

Ta  Wa  i  Dc  \  ic 

.  - from  its  value -  I - I  -  against  the  arma- 

Tc  Wc  \  D  J  i  2L 


ture  watts  lost  divided  by  the  barrel  surface  one  should  obtain 
consistent  results.  The  accompanying  illustration  shows  actual 
plotted  points  for  six  different  machines  taken  at  random. 


The  cases  taken  were  those  in  which  the  machines  showed  no 
excessive  sparking.  The  range  of  diameters  was  from  8  to  40  in. 
The  disagreement  in  the  worst  case  was  17  per  cent,  whereas 
calculated  by  the  ordinary  theory  there  would  be  at  least  200  per 
cent  discrepancy  in  the  worst  case.  The  observed  commutator 
temperature  rises  were  in  all  cases  below  the  estimated  value. 
The  discrepancy  is  due  to  the  quite  radical  differences  possible 
in  the  lug  ventilation. 

It  is  to  be  noted  that  the  iron  loss  and  the  brush  friction  loss 
were  calculated  in  each  case;  the  armature  copper  loss,  the  brush 
PR  and  the  temperature  rises  were  observed.  The  formula  used 
is  the  following: 

Armature  losses  Ps 

- =  K - , 

Barrel  Surface  1,000 

where  Ps  is  the  armature  peripheral  speed  in  feet  per  minute 


A  Ta 

and  where  K  is  determined  by  the  particular  value  of  ’ -  .  - 

C  Tc 

ic 


A  Ta  Wa  i  Dc  V  1 

calculated  from -  .  - = - 1  - 1  - 

C  Tc  Wc  \  D  J  i  -\- 


2L 


By  a  happy  coincidence  it  is  seen  from  the  figure  that -  . 

Ta  C 


——  -ir  A  is  equal  to  }4.  Hence,  it  follows  that  the  watts  per  sq. 
Tc  Ps  A 

inch  of  armature  surface  may  be  expressed  as  Ws  = - 

Ta  500  C 

-  for  40"  C. 

Tc 

The  estimation  of  the  commutator  temperature  rises  cannot  be 
reduced  to  the  same  finality  as  the  armature  temperature  rises. 


Simple  Circle  Diagram  of  the  Single-Phase 
Induction  Motor. 


By  a.  S.  McAllister. 


An  article  in  the  issue  of  the  Electrical  World  for  May  a6 
gave  a  description  of  a  simple  circular  locus  of  the  primary 
and  secondary  currents  of  a  polyphase  induction  motor  for 
determining  the  complete  performance  of  the  machine.  The 
present  article  shows  the  method  by  which  a  similar  diagram 
may  be  used  with  a  single-phase  induction  motor. 

The  chief  difference  between  a  single-phase  and  a  polyphase 
induction  motor  resides  in  the  character  of  the  magnetic  fields 
of  the  two  machines.  At  synchronous  speed  each  machine*  pos¬ 
sesses  a  true  revolving  field.  At  standstill,  however,  while  the 
magnetic  field  of  the  polyphase  motor  revolves  synchronously  and 
is  of  more  or  less  constant  strength,  the  field  of  the  single-phase 
machine  is  unidirectional  in  space  and  alternating  in  value. 

If,  when  the  rotor  of  a  polyphase  motor  is  stationary,  a  circuit 
be  opened  so  that  current  flows  through  only  two  leads  of  the 
machine,  it  will  be  found  that  the  total  volt-amperes  taken  by  the 
machine  decrease  to  about  one-half  of  the  former  value,  the  power 
factor  being  practically  unchanged.  That  the  magnetomotive 
force  of  the  current  in  each  phase  winding  of  a  two-phase  motor 
when  the  rotor  is  stationary  produces  a  flux  which  (for  constant 
reluctance  of  the  core)  acts  as  though  the  flux  due  to  the  current 
in  the  other  winding  were  not  present  may  be  seen  at  once 
without  proof.  It  will  be  appreciated,  also,  that  the  currents  pro¬ 
duced  in  the  secondary  by  two  alternating  fluxes  which  are  in 
electrical  space  quadrature  do  not  interfere  one  with  the  other, 
so  that  the  current  in  each  primary  winding  flows  just  as  though 
the  other  primary  current  did  not  exist.  Thus  the  "equivalent 
single-phase”  starting  current  of  a  two-phase  motor  is  just  twice 
that  of  the 'same  motor  when  only  one  phase  winding  is  used; 
the  power  factor  is  the  same  in  the  two  cases.  Both  experimental 
and  theoretical  investigations  show  that  the  “equivalent  single¬ 
phase”  starting  current  of  a  three-phase  motor  is  also  equal  to 
twice  the  current  which  flows  through  two  leads  when  the  third 
lead  is  interrupted. 

If,  when  the  rotor  of  a  polyphase  induction  motor  is  revolving 
synchronously  a  primary  circuit  of  the  machine  be  opened,  it 
will  be  found  that  the  current  flowing  through  the  remaining 
leads  increases  and  that  the  total  volt-amperes  taken  by  the 
machine  remain  practically  constant,  the  power  factor  being 
practically  unaltered.  (The  power  component  of  the  equivalent 
single-phase  current  increases  to  a  small  extent,  while  the  watt¬ 
less  component  decreases  slightly.)  The  action  of  the  machine 
at  synchronous  speed  is  attributable  to  the  continued  existence 
of  a  revolving  magnetic  field  of  practically  constant  strength 
which  requires  a  definite  component  of  current  in  phase  with 
the  voltage  to  supply  the  losses  and  another  component  in  quad¬ 
rature  with  the  voltage  to  supply  the  “quadrature  watts”  for 
excitation.  A  subsequent  article  will  explain  the  distribution 
of  current  in  the  secondary  conductors,  and  will  show  in  what 
manner  the  “quadrature  watts”  for  the  “speed  field”  are  supplied 
by  the  primary  exciting  magnetomotive  force. 

When  the  rotor  of  a  polyphase  motor  is  revolving  synchron¬ 
ously,  the  secondary  current  has  a  negligible  value.  In  the 


FIG.  I. — PRACTICALLY  EXACT  REPRESENTATION  OF  CIRCUITS  OF  A 
SINGLE-PHASE  INDUCTION  MOTOR. 

single-phase  motor,  however,  the  secondary  current  at  synchron¬ 
ous  speed  has  a  value  such  that  its  magnetomotive  force  produces 
in  electrical  space  quadrature  with  the  main  alternating  field 
through  the  primary  coil,  a  field  which  is  equal  in  value  and  in 
time  quadrature  with  the  main  field.  The  value  of  the  main 
field  is  determined  by  the  primary  e.m.f.  just  as  is  true  in  any 
transformer,  while  the  field  which  is  in  quadrature  both  in  time 
and  in  space  therewith  depends  for  its  value  both  upon  the 
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“transformer  field”  and  upon  the  speed  of  the  rotor;  the  two 
fields  are  equal  in  effective  value  at  synchronous  speed,  and  at 
other  speeds  the  “speed  field”  is  equal  to  the  “transformer  field” 
multiplied  by  the  speed,  s)mchronous  speed  being  taken  as  unity. 
Thus  the  “speed-field”  component  of  the  secondary  current  varies 
with  the  speed  and  is  zero  at  standstill. 

The  circuits  of  a  single-phase  induction  motor  can  be  repre¬ 
sented  with  a  fair  degree  of  accuracy  if  the  primary  and  sec¬ 
ondary  resistances  and  the  leakage  reactances  be  arranged  as 
shown  in  Fig.  i,  the  “transformer  field”  and  “speed  field”  exciting 
circuits  being  connected  as  indicated.  The  current  taken  by  the 
load  and  that  used  to  produce  the  “speed  field”  pass  through 
both  the  primary  and  the  secondary  coils,  while  the  current  re¬ 
quired  for  the  “transformer  field”  flows  through  only  the  primary 
coil.  When  the  load  circuit  is  opened,  that  is,  at  synchronous 
speed,  the  “speed  field”  current  and  the  “transformer  field”  cur¬ 
rent  are  practically  equal  in  value.  When  the  resistance  of  the 
load  circuit  is  zero,  that  is,  at  standstill,  the  “speed  field”  current 
is  zero,  and  the  current  which  flows  through  the  coils  of  the 
machine  acts  as  though  the  “speed  field”  circuit  were  not  present. 
It  is  to  be  noted  especially  that  the  decrease  in  the  “speed  field” 
current  below  the  value  of  the  “transformer  field”  current  is 
attributable  to  the  variation  of  the  rotor  speed  from  syn¬ 
chronism  and  not  to  the  drop  in  voltage  across  the  sec¬ 
ondary  winding,  which  is  caused  by  the  load  current.  The  “sec¬ 
ondary  load”  current  flows  in  electrical  space  quadrature  to  the 
“speed  field”  current,  and  the  two  currents  in  no  way  inter¬ 
fere  with  each  other.  The  statements  just  made  relate  exclusively 
to  the  current  whose  magnetomotive  force  produces  the  “speed 
field,”  which  current,  on  account  of  its  electrical  space  position, 
does  not  react  in  any  way  upon  the  “transformer  field.”  The 
secondary  carries  also  another  component  of  current  in  addition 
to  the  load  current.  The  time-phase  position  and  the  electrical 
space  positions  of  this  component  are  such  that  its  magnetomotive 
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FIG.  2. — MODIFIED  REPRESENTATION  OF  CIRCUITS  OF  A  SINGLE¬ 
PHASE  INDUCTION  MOTOR. 


force  tends  directly  to  decrease  the  “transformer  field”;  thus, 
it  acts  like  a  “wattless”  secondary  current.  It  is  this  latter  com¬ 
ponent  of  secondary  current  which  is  represented  in  the  cir¬ 
cuit  diagram  of  Fig.  i.  This  component  bears  to  the  actual  “speed 
field”  current  (approximately)  the  ratio  of  the  actual  rotor 
speed  to  the  synchronous  .speed.  Thus  the  voltage  impressed 
upon  the  “speed  field”  circuit  of  Fig.  i  is  (approximately)  equal 
to  that  impressed  upon  the  “transformer  field”  circuit  multiplied 
by  the  square  of  the  speed,  S3rnchronism  being  taken  as  unity. 
These  facts  will  be  discussed  more  fully  in  a  subsequent  article. 

Although  it  is  possible  to  construct  primary  and  secondary 
current  loci  based  on  the  circuits  shown  in  Fig.  i,  the  problem  of 
dealing' with  the  value  and  phase  positions  of  the  currents  is 
greatly  simplified  without  involving  a  detrimental  loss  of  ac¬ 
curacy  by  using  the  modified  arrangement  of  circuits  indicated 
in  Fig.  2. 

The  current  diagram  for  the  circuits  shown  in  Fig.  2  is  given 
in  Fig.  3,  where  Af  N  is  the  power  and  O  N  the  wattless  com¬ 
ponent  of  the  primary  current  at  synchronous  no  load,  while  FI 
is  the  power  component  and  I M  the  wattless  component  of  the 
primary  current  at  standstill.  The  curve  O  P  F  K  is  an  arc  of  a 
circle  having  its  center  on  the  line  O  N  prolonged.  O  L  is  the 
“speed  field”  current  (assumed  constant  in  the  diagram,  but 
properly  accounted  for  in  the  computations).  LM  is  the  “trans¬ 
former  field”  current,  while  0  Af  is  the  total  primary  current 
at  synchronism. 

The  line  F I  drawn  perpendicular  to  Af  T  /  represents  the  total 
loss  of  the  machine  at  standstill — the  proper  scale  being  used. 
HI  indicates  the  so-called  “constant”  losses,  while  FH  shows 
the  sum  of  the  “added”  primary  and  secondary  copper  losses. 
If  the  distance  G  H  he  laid  off  to  represent  accurately  the  easily 


determinable  “added”  primary  copper  loss,  then  FG  shows  the 
‘'idded”  secondary  copper  loss.  Straight  lines  being  drawn  to 
join  the  point  F  and  the  point  G  with  O,  of  Fig.  3,  if  from  any 
point  F  on  the  circular  arc,  O  P  F  K,  a  perpendicular  be  dropped 
to  the  line  M I  the  following  values  may  be  taken  at  once  from 
the  diagram : 

O  P  is  the  “added”  component  of  the  primary  current, 

O  P  is  also  the  “added’*^  component  of  the  secondary  current. 

P  L  is  the  total  secondary  current, 

P  Af  is  the  total  primary  current 
Cos  £  Af  P  is  the  power  factor. 

P  T  -r-  P  M  is  the  power  factor, 

5*  r  is  the  “constant”  losses  of  the  machine, 

P  5  is  the  “added”  primary  copper  loss, 

P  T  is  the  total  primary  losses  (including  “speed  field”  excitation  cur¬ 
rent  loss  in  secondary), 

Q  P  is  the  “added”  secondary  copper  loss, 

Q  P  is  the  total  losses  of  the  machine, 

P  P  is  the  input  to  the  machine, 

Q  P  is  the  output. 

G  P  -7-  P  P  is  the  efiSciency, 

P  P  is  the  total  input  to  the  secondary  (excluding  the  “speed  field” 
excitation  current  loss). 

(PQ-J-PP))4  is  the  speed  with  synchronism  as  unity. 

(POXPP)J<  is  the  torque  in  synchronous  watts. 

The  representation  of  each  of  the  quantities  listed  above,  with 
the  exception  of  the  speed  and  the  torque,  will  be  appreciated 
at  once  from  a  comparison  of  Fig.  2  with  Fig.  3,  combined  with 
a  review  of  the  article  in  the  issue  for  May  26. 

The  speed  and  the  torque  can  be  ascertained  in  an  extremely 
simple  manner  as  follows :  The  “speed  field”  is  under  any  chosen 
condition  equal  to  the  "transformer  field”  multiplied  by  the 
speed.  Now  the  torque  is  proportional  to  the  product  of  the 
“speed  field”  and  that  component  of  the  secondary  current  which 
is  in  time  phase  with  it  and  which  crosses  the  core  at  the  same 
mechanical  position  along  the  air-gap  as  that  occupied  by  the 
“speed  field.”  This  component  of  the  secondary  current  is  in 
time  quadrature  with  the  “transformer  field,”  and  it  has  a  value 


such  that  its  product  with  the  primary  e.m.f.  (for  a  unity  ratio 
machine)  represents  the  total  power  received  by  the  secondary — 
exclusive  of  the  loss  due  to  the  secondary  excitation  current.  A 
little  study  will  show  that  if  the  “speed  field”  were  equal  to  the 
“transformer  field,”  the  torque  in  “synchronous  watts”  would 
be  equal  to  the  secondary  input  (excluding  the  excitation  loss). 
Since  the  “speed  field”  varies  directly  with  the  speed,  it  is  seen 
at  once  that  the  torque,  D,  is  equal  to  the  secondary  input,  W$, 
multiplied  by  the  speed,  S.  Thus, 

D  =  SW,.  (I) 

The  torque  is  also  equal  to  the  output  Wo,  divided  by  the 
speed;  therefore, 

D  =  Wo-^  S;  (2) 

hence,  S=  (Wo^  W,)^.  (3) 

That  is  to  say,  in  a  single-phase  induction  motor  the  speed  is 
equal  to  the  square  root  of  the  secondary  efficiency.  When  the 
speed  varies  only  a  few  per  cent  from  synchronism  the  slip  is 
equal  to  one-half  of  the  secondary  loss  expressed  in  per  cent,  as 
was  pointed  out  by  Mr.  B.  A.  Behrend  on  page  884  of  the  issue 
of  the  Electrical  World  and  Engineer  for  December  8,  1900. 
Thus  at  a  speed  of  .98  the  secondary  efficiency  is  .9604;  the  slip 
is  .02;  the  loss  is  .0396.  It  is  interesting  to  observe  in  this  con¬ 
nection  that  in  a  polyphase  induction  motor  the  speed  is  equal 
directly  to  the  secondary  efficiency. 

Combining  equations  (i)  and  (3)  above,  it  is  found  that  the 
torque  has  the  following  value: 

D  =  (WoX  W,)^.  (4) 

That  is  to  say,  the  torque  is  equal  to  (P  Q  X  P  R)^,  from  Fig. 
3,  as  used  above. 
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It  is  especially  worthy  of  note  that  the  speed  and  torque  as 
here  determined  are  not  affected  by  the  substitution  of  the  modi¬ 
fied  circuits  of  Fig.  2  for  the  more  nearly  exact  circuits  of  Fig.  1. 
The  method  here  outlined  gives  correct  results  both  at  ssm- 
chronism  and  at  standstill,  and  at  other  intermediate  speeds  the 
slight  errors  introduced  are  of  both  positive  and  negative  values, 
and  they  tend  to  cancel  in  the  final  results. 

On  account  of  the  fact  that  at  speeds  below  synchronism  there 
is  a  slight  decrease  in  the  “transformer-field”  current  and  a  large 
decrease  in  the  “speed-field”  current  (as  it  reacts  upon  the  pri¬ 
mary),  while  Fig.  2  assumes  both  of  these  currents  to  be  con¬ 
stant,  the  operating  power  factor  of  a  single-phase  motor  is 
somewhat  greater  than  that  shown  in  Fig.  3.  The  discrepancy  is 
appreciable  only  in  those  cases  where  the  “synchronous  no  load” 
current  is  large  in  comprison  with  the  starting  current.  Thus 
Fig.  3  gives  the  power  factor  accurately  for  large  motors,  but 
small  motors  will  show  better  power  factors  than  there  indicated. 

It  is  instructive  to  compare  the  performance  of  a  certain  poly¬ 
phase  motor,  when  operated  normally,  with  that  of  the  same  ma¬ 
chine  when  used  as  a  single-phase  motor.  Using  “equivalent 
single-phase”  quantities  throughout,  the  polyphase  starting  cur¬ 
rent  of  the  motor  whose  single-phase  circle  diagram  is  shown 
by  the  arc  O  P  F  K  in  Fig.  3,  would  be  represented  by  the  line 
M  F  F'  (not  completely  drawn)  having  a  lengfth  equal  to  twice 
that  of  the  line  M  F  (not  drawn).  The  polyphase  current  locus 
is  a  circle  passing  through  F'  and  O,  its  center  being  on  the  line 
O  N  prolonged.  If  the  machine  is  operated  as  a  single-phase 
motor  at  a  certain  primary  current,  such  as  shown  by  AfP  in 
Fig.  3,  the  output  is  P  Q,  as  noted  above.  If  the  same  output  is 
to  be  obtained  when  the  machine  is  operated  polyphase,  then  the 
“equivalent  single-phase”  value  of  the  polyphase  current  will  be 
AfP'  (not  drawn),  the  line  PP'  being  (practically)  parallel  with 
the  line  0  F.  Thus  the  volt-amperes  input  as  a  single-phase  ma¬ 
chine  is  greater  than  as  a  polyphase  machine  in  the  ratio  of  Af  P 
to  Af  P',  and  the  power  factor  is  less  in  the  ratio  of  cos  E  M  P 
to  E  M  P’ ;  the  losses  are  greater.  • 

Although  the  circular  diagram  as  developed  above  is  applicable 
to  all  types  of  single-phase  induction  motors,  the  comparison  just 
made  refers  exclusively  to  polyphase  motors  and  the  same  motors 
used  on  single-phase  circuits.  The  comparison  between  single¬ 
phase  and  polyphase  machines  is  not  quite  so  unfavorable  to  the 
former  when  each  machine  is  designed  primarily  for  its  par¬ 
ticular  work.  When  a  polyphase  motor  is  operated  as  a  single¬ 
phase  machine,  only  a  portion  of  the  primary  copper  is  fully 
employed ;  evidently  a  greater  output  can  be  obtained  by  altering 
the  interconnections  of  the  coils  so  as  to  use  all  of  the  copper.  , 

With  an  induction  motor  having  uniformly  distributed  coils, 
when  the  iron  is  subjected  to  the  same  magnetic  density  and  fre¬ 
quency,  and  the  same  current  density  is  used  in  the  copper,  the 
output  varies  largely  with  the  groupings  of  the  coils;  Thus  it 
maybe  shown  that  with  such  a  motor  the  volt-ampere  input  can 
be  represented,  relatively,  by  the  periphery  of  a  polygon  having 
sides  equal  in  number  to  the  number  of  groups  per  pair  of  poles, 
of  which  polygon  the  circumscribing  circle  represents  the  volt- 
ampere  input  for  infinite  groups,  and  double  the  diameter  rep¬ 
resents  the  input  to  the  single-phase  motor.  Giving  to  the 
diameter  of  the  circumscribing  circle  an  arbitrary  value  of  unity, 
the  inputs  to  the  machine  for  various  groupings  of  coils  are  as 
follows : 


No.  of  groups. 

2 

3 

4 

6 


Type  of  machine. 
Single-phase 
Three-phase 
Four-phase 
(Two-phase) 
Six-phase 
(Three-phase) 


Volt-arapere  input. 
2.000 
2.598 
2.828 

.1.000 


Since  the  coils  of  commercial  two-phase  induction  motors  are 
grouped  similarly  to  those  of  a  four-phase  machine  and  the  coils 
of  a  three-phase  motor  are  arranged  similarly  to  those  of  a  six- 
phase  machine,  a  three-phase  motor  has  a  volt-ampere  input  1.061 
times  that  of  a  two-phase  motor  (on  the  basis  of  equality  of 
losses),  while  the  volt-ampere  input  of  a  single-phase  motor  is 
.707  times  that  of  an  equivalent  two-phase  machine.  The  further 
discussion  of  these  relations  is  beyond  the  scope  of  the  present 
article. 


Measurement  of  Feeble  High-Frequency 
Currents. 


By  Bela  Gati. 

Among  the  various  methods  which  have  been  proposed  for 
measuring  feeble  high-frequency  currents,  those  of  Duddell 
and  Kennelly  are,  perhaps,  the  most  interesting.  Accord¬ 
ing  to  the  description  of  the  Duddell  thermo-galvanometers,  in 
using  a  heater  having  a  resistance  of  13,910  ohms  a  deflection 
of  250  mm.  at  a  scale  distance  of  one  meter  is  obtained  with  a 
current  of  31  micro-amperes,  while  a  heater  having  18  ohms  re¬ 
sistance  required  800  micro-amperes  to  give  the  same  deflections. 

A  heater  with  a  large  resistance  can  be  advantageously  used 
to  measure  voltage.  Thus  in  Fig.  i  the  voltage  at  the  end  or 
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FIG.  I. — ARRANGEMENT  FOR  DETERMINING  VOLTAGE  BY  MEANS  OF 
SHUNTED  RESISTANCE. 

beginning  of  the  lines  can  be  determined  if  the  current  through 
the  shunted  resistance,  A  B,  is  measured.  Let  this  current  be  1% 
micro-ampere,  the  resistance,  R;  the  voltage  at  A  B,  E2  =  ItR. 
If  £»  =  o.i  volt  =  100,000,  lo"*  =  100,000  microvolts;  and  if 
R  =  10.000  ohm,  then  It  =  10.  lo"*  =  10  micro-ampere,  which 
can  readily  be  measured.  It  might  seem  at  the  first  glance  that 
the  shunting  does  not  correspond  to  conditions  in  practice,  but 
it  can  be  shown  that  the  shunting  of  1,000  ohms  would  be  suffi¬ 
cient,  especially  in  long-distance  telephony,  to  represent  the  real 
practical  conditions. 

Similar  results  may  be  obtained  by  heating  a  series  of  Rubens 
thermo-elements  with  a  Duddell  heater,  and  measuring  the 
current  of  the  thermo-battery  by  means  of  a  sensitive  gal¬ 
vanometer.  The  sensitiveness  of  the  latter  arrangement,  how¬ 
ever,  seems  not  to  be  equal  to  that  of  the  Duddell  thermo-gal¬ 
vanometer. 

Better  results  are  secured  by  employing  Fessenden  solid  bar- 
reters,  the  use  of  which  for  telephone  currents  Kennelly  de¬ 
scribed  in  a  paper  read  before  the  recent  International  Elec¬ 
trical  Congress.  Kennelly  places  a  condenser  between  the  trans¬ 
mitting  line  and  the  barretter  set,  and  measures  the  current 
strength  at  the  end  of  the  line.  He  determines  from  this  cur¬ 
rent  strength  and  from  the  e.m.f.  measured  in  the  beginning  of 
the  line  the  receiving  end  impedance,  and  from  this  receiving 
end  impedance  deduces  the  condition  of  the  line  (Fig.  2). 

This  system  can  be  employed  very  successfully  for  testing  a 
line,  but  care  must  be  exercised  if  incorrect  deductions  are  to  be 


FIG.  2. — ARRANGEMENT  FOR  DETERMINING  THE  RECEIVING-END 
IMPEDANCE. 

avoided.  For  instance,  if  the  frequency  is  varied  and  the  cur¬ 
rent  is  measured  at  the  end  of  the  line,  the  results  obtained  may 
not  indicate  the  actual  condition.  It  should  be  remembered  that 
the  strength  of  the  telephonic  current  varies  from  point  to  point 
along  the  line,  and  that  the  form  of  the  current  wave  varies 
with  the  frequency  employed.  If  at  a  certain  frequency  a  max¬ 
imum  current  is  noted  in  the  measuring  instrument,  it  is  evident 
that  at  another  frequency  the  current  would  not  be  maximum,  but 
it  would  have  some  smaller  value. 

Fig.  3  shows  the  relation  between  the  current  strength  and 
the  frequency,  as  obtained  in  the  loaded  line  from  Wien  to 
Innsbruck,  when  all  or  one-half  of  the  applied  Pupin  coils  were 
in  circuit.  Assuming  the  curves  to  be  correct,  it  appears  that 
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the  high-frequency  currents  are  very  much  weakened,  but  tele¬ 
phonic  experiments  do  not  justify  this  conclusioa 
In  order  to  obtain  acceptable  results,  it  is  necessary  to  make 
measurements  both  at  the  end  and  at  the  beginning  of  the  line 
of  the  strength,  the  e.m.f.  and  the  power  of  the  telephonic  talk- 


FIG.  3. — VARIATION  OF  CURRENT  WITH  FREQUENCY. 

ing  current;  or,  what  is  equivalent,  instead  of  the  power  the  lag 
between  the  current  and  e.m.f.  may  be  noted.  These  measure¬ 
ments  can  be  made  very  simply  by  the  use  of  the  three-ammeter 
method,  of  which  Fig.  4  shows  the  principle,  while  Fig.  5  in¬ 
dicates  the,  arrangements  in  detail. 

The  power  consumed  in  coil  T  is  EJt  cos  0.  The  power  in 


FIG.  4.— THREE-AMMETER  METHOD  OF  MEASURING  POWER. 

coil  T  and  barreter  set  III  is  Etl»  cos  0.  In  the  barreter  set  of 
Fig.  s  only  the  barreter  consumes  alternating  power  because  the 
inductive  resistances  used  are  so  high,  in  relation  to  the  barreter 
resistance,  that  the  alternating  current  flows  only  through  the 
barreter.  The  barreter  resistance  is  practically  non-inductive. 


FIG.  5. — THREE-BARRETER  METHOD  OF  MEASURING  POWER. 


and,  therefore,  the  current  is  in  phase  with  the  e.m.f.  £»/•  cos  0 
is  to  be  calculated  by  means  of  the  three-ammeter  method,  R/2 
(/i*  —  It  —  It)  =  Etit  cos  0,  where  R  is  the  non-inductive  re¬ 
sistance,  R  h  It  It,  are  measured,  and,  therefore,  cos  <f>  may  be 

EtIt 

found  from  the  expression  - cos  0  —  cos  0  To  get  the  power 

Etit 

in  coil  T  from  Etit  cos  0  there  must  be  subtracted  the  power 
consumed  in  the  barreter.  This  power  is  in  most  cases  very 
small,  so  that  it  may  be  neglected.  By  means  of  these  measured 
and  estimated  data,  it  is  possible  to  calculate  the  effective  (ohmic) 
resistance,  effective  inductivity  and  capacity,  and  also  the  “con¬ 
ductance.” 

Kennelly  indicates  in  the  above-mentioned  paper  that  a  cur¬ 
rent  as  small  as  ^  micro-ampere  may  be  measured.  This  value 


is  sufficiently  small  for  telephonic  currents,  but  in  wireless  teleg¬ 
raphy  and  in  supermarine  experiments  it  is  necessary  to  obtain 
a  greater  sensitiveness.  It  seems  desirable,  therefore,  to  discuss 
the  means  by  which  the  sensitiveness  may  be  increased. 

The  barreter  is  made  from  a  very  thin  platinum  wire.  Wires 
having  a  diameter  less  than  20  micrometers  may  be  manufactured 
and  handled  only  when*  they  are  covered  with  some  other  metal 
which  can  subsequently  easily  be  dissolved.  The  platinum  wire 
is  ordinarily  covered  with  silver.  When  the  experiments  of 
the  author  were  begun  no  wire  smaller  than  10  micrometers  in 


diameter  could  be  obtained  in  Europe.  Recently,  however,  the 
writer  has  stretched  wires  to  reduce  them  to  about  S  micro¬ 
meters  in  thickness.  Lately  a  platinum  manufacturer,  incited 
by  American  results,  has  also  conducted  some  experiments,  and 
he  now  makes  wires  0.5  micrometer  thick,  and  it  does  not  seem 
impossible  to  make  wires  with  o.i  micrometer  diameter. 

The  dissolving  of  the  silver  from  a  three-micrometer  wire  is 
not  difficult.  Moreover,  it  is  not  necessary  to  use  wires  as  thin 
as  those  above-mentioned,  because  with  thin  wires  it  is  impos¬ 
sible  to  use  large  measuring  currents  in  bridge  branches,  as  the 
barreter  will  be  burned.  When  the  galvanometer  receives  the 
smaller  current  it  will  not  be  so  sensitive.  Fig.  6  shows  the 
barreter  in  the  form  used  in  the  writer’s  laboratory  in  Budapest 
A  A  IS  di  fibre  plate,  B  a  fibre  capsule,  D  an  ebonite  stopper  with 
screws,  C  are  the  barreter  wires  and  E  the  terminals. 

In  Fig.  7  the  barreter  is  placed  in  branch  2-2  of  the  Wheat¬ 
stone  bridge,  in  which  is  also  placed  a  milliammeter.  The  branch 
4-4  contains  the  resistances  needful  for  preserving  the  balance 
of  the  bridge,  together  with  a  slide  wire  resistance,  i-i  and  3-3 
branches  have  i,ooo-ohm  resistances  with  great  inductivity,  hav¬ 
ing  iron  cores  and  covered  with  iron  wires.  In  the  branches 
6-6  is  the  battery  having  a  small  resistance;  in  branch  5-5 
there  is  placed  a  reflecting  galvanometer  of  great  sensitiveness 
provided  with  shunts  and  having  a  small  ohmic  and  a  large  in¬ 
ductive  resistance.  The  bridge  is  placed  in  such  a  way  that  when 
the  reading  is  about  2  milliamperes  on  the  ammeter,  the  gal¬ 
vanometer  does  not  show  any  deflection.  Since  the  resistance 
i-i  and  3-3  are  equal  for  all  strengths  of  the  current,  the  re- 


FIG.  7. — ARRANGEMENT  OF  SINGLE  BARRETER  SET. 

sistance  of  4-4  must  be  equal  to  that  of  2-2  if  the  galvanometer 
deflection  is  to  be  zero.  As  shown  in  Fig.  8,  there  is  connected 
to  the  barreter  set,  I,  the  resistance  of  the  current  source  and 
the  set  II  combined  with  set  III.  It  is  necessary  to  change  the 
resistance  in  branch  4-4  till  the  g;alvanometer  does  not  show  a 
deflection.  The  barreter  having  about  20  ohms,  the  resistance,  R, 
1,000  ohms,  and  the  coil  of  the  current  source  about  1,000  ohms; 
if  the  resistance  of  the  coil,  T,  is  not  too  small  it  will  be  unneces¬ 
sary  to  make  a  large  change  in  the  resistance  of  the  branch  4-4. 


deflections.  To  return  the  galvanometer  to  the  zero  point,  the 
resistance  in  branches  4-4  was  changed.  The  deflection  was 
diminished  by  60"  by  a  change  of  o.i  ohm.  The  curve  is  shown 
in  Fig.  10.  The  adjacent  points  are  located  on  a  straight  line, 
and  if,  for  instance,  points  i  and  2  are  found,  point  3  between 
I  and  2,  or  near  i  or  2  can  be  located.  Each  division  on  the 
milliammeter  scale  represented  o.i  milliampere;  for  more  accu¬ 
rate  measurement  it  is  possible  to  use  a  galvanometer  shunted 
with  low  resistance,  the  shunt  being  put  in  series  with  the  bar- 
reter. 

In  measuring  telephonic  talking  currents  the  galvanometer  in  the 


To  estimate  the  sensitiveness,  it  is  necessary  to  know  the  cur¬ 
rent  in  the  galvanometer  branch.  This  current  is  tV  where 
B  (riff  —  nu) 


where  fi,  r*,  r»,  u,  u,  u  are  the  resistance  in  the  respective 
branches,  and  B  is  the  e.m.f.  in  branch  6-6,  while  N  is  an  ex¬ 
pression  for  the  sum  of  five  terms;  that  is, 

N  =  r»rt  (fi  -1"  fi  -f  fi  4-  r4) 

-f  fi  (fi  -j-  fi)  (^1  +  r4) 

-f  fi  (fi  4-  rt)  (fi  +  u) 

-|-  fi  fi  (r»  -f"  ^4)  -f-  fi  r4  (fj  4“  ^i) 

Since  the  value  of  it  depends  upon  seven  variables,  it  is  diflicult 
to  obtain  a  simple  expression  for  its  maximum.  It  is  to  be 


Killiampere 


FIG.  10. — RELATION  BETWEEN  RESISTANCE  AND  CURRENT. 

branch  5-5  (Fig.  7)  will  have  a  very  rapid  motion.  The  increas¬ 
ing  and  decreasing  of  the  barreter  resistance  is  almost  momentary, 
and  therefore  the  spot  of  light  from  the  mirror  is  in  constant 
motion.  If  the  galvanometer  is  properly  damped  it  is  possible 
to  avoid  these  variations,  which  might  otherwise  render  the 
accurate  reading  of  the  deflection  impossible. 

The  method  outlined  above  does  not  require  a  special  source 
of  current,  and  any  type  of  high-frequency  generator  may  be  em¬ 
ployed.  Since  a  Wheatstone  bridge  set  is  to  be  found  in  every 
laboratory,  it  is  evident  that  high-frequency  investigations  can 
easily  be  made. 


FIG.  8. — COMBINATION  OF  BARRETER  SETS. 

noted,  however,  that  it  increases  as  u  and  u  are  decreased.  The 
barreter  resistance  should  be  a  minimum,  so  that  the  power 
consumed  by  the  barreter  may  be  very  small  and  practically 
negligible. 

In  dissolving  the  silver  from  the  platinum  wire,  at  the  first 
dipping  into  nitric  acid,  a  resistance  of  20  ohms  is  ordinarily 
obtained.  Now,  ri  is  also  about  20  ohms,  while  n  and  u  can  be 
made  as  large  as  desired.  For  instance,  if  the  increase  in  bar¬ 
reter  resistance,  rt,  caused  by  the  superposed  alternating  current 
is  o.oi  ohm,  then  the  final  value  of  r»  is  20.01,  20  ohms  being 
the  resistance  without  the  superposed  current;  the  resistance  of 
Tt  remains  20  ohms,  the  temperature  coefficient  of  the  manganin 
wire  being  low  and  therefore  negligible.  When  fi  =  ri  =  1,000  ohms 
the  coelficient  of  B  in  the  equation  above  is  (1,000  X  20.01)  — 
(1,000  X  20)  =  (20,010  —  20,000)  =  10;  if  fi  =  fi  =  100,000,  the 
coefficient  will  be  (2,001,000  —  2,000,000)  =  1,000;  that  is,  it 
will  be  100  times  larger  than  the  above.  However,  it  does  not 
increase  100  times,  because  N  also  increases  with  an  increase 
of  fi  and  rt.  With  an  increase  of  n  and  rt  it  is  necessary  to  use 


The  Resistivity  Temperature-Coefficient  of 
Copper. 


By  Dr.  A.  E.  Kennelly. 

IT  is  now  generally  admitted  that  a  conductor  of  good  com¬ 
mercial  copper  increases  uniformly  in  resistance  with  uni¬ 
form  increase  in  temperature,  or  follows  a  straight-line  law 
of  resistance  with  respect  to  temperature  between  o®  and  lOO*  C. 
The  temperature  coefficient  of  copper  resistivity  is  taken  by  the 
American  Institute  of  Electrical  Engineers  as  0.42  per  cent  per 
degree  Centigrade  with  reference  to  the  value  at  zero  Onti- 
grade,*  as  represented  in  the  accompanying  figure,  or  in  accord¬ 
ance  with  the  formula 


FIG.  9. — TEST  TO  DETERMINE  RESISTANCE  OF  BARRETER.  where  Ro  IS  the  resistance  of  the  conductor  at  zero  Centigrade, 

a  larger  e.m.f.  in  the  battery  in  order  that  the  same  current  may  *  resistance  at  /  C. 

circulate  in  the  barreter  branch.  With  a  larger  battery  e.m.f.,  i.  V  “‘’“'n'  “  “ 

will  also  be  larger  commencing  with  resistance  Rf  at  a  room  temperature  /  C, 

T4  e'c  •  a  u  a  I  f  u  a*  —.4  rIIow  it  to  be  Warmed  by  electric  current  to  a  final  resistance, 

It  is  necessary  to  know  just  what  value  of  alternating  current  _  ■'  ,  .  ^  ^  * 

corresponds  to  each  increase  in  the  resistance  of  the  barreter.  ''<+*•  “  «rtam  temperature  elevation  *  C,  I.  e.,  at  a  final 

To  test  this  the  connections  shown  in  Fig.. 9  may  be  used.  •'"’P'”"”''  «  +  ')  C-  "'have  from  (l): 

Through  the  barreter  is  passed  a  current  the  strength  of  which  . 

can  be  accurately  measured  by  means  of  precision  transformers  — ^  i  4-  0.0042  (t-f  ^)  (2) 

or  the  like.  Since  proper  equipment  was  not  obtainable  it  was  ® 

found  necessary  to  calibrate  the  instrument  with  direct  current,  The  two  equations,  (1)  and  (2),  permit  the  temperature  ele- 
assuming  that  the  increase  in  resistance  was  the  same  with  either  vation,  tf®,  to  be  determined  having  given  Rt+g  and  Rt.  For 

alternating  or  direct  current.  For  this  purpose  the  impressed  example,  we  may  find  from  (i)  the  resistance,  Ro,  which  the 

e.m.f.  was  increased  in  branch  6-6  (Fig.  7).  The  current  through  winding  would  offer  at  o®  C,  and  then  inserting  this  value  in 
2-2  became  stronger  and  the  change  in  the  resistance  of  the 
barreter  was  noted.  For  instance,  i  milliampere  increase  gave  190 


*See  Standariution  Rulca  of  the  American  Inatitnte  of  Electrical  Eofi- 
neers.  , 
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(2)  we  may  find  (/  +  ^)  and  thus  the  temperature  elevation,  0. 

It  is  the  object  of  this  article  to  show  that  a  much  shorter 
and  simpler  computation  can  be  made  with  the  aid  of  the  sub¬ 
joined  table,  using  the  single  formula: 

(3) 

Rt 


Transformer  Efficiency  of  Telephonic  Induc¬ 
tion  Coils,  as  Related  to  Long  Distance 
Transmission. 

■  By  D.  MacL  Therrell. 


where  a  is  a  temperature  coefficient  varying  with  the  initial  tem¬ 
perature,  t,  and  which  becomes  0.0042,  as  in  (i),  when  t  =  o. 
We  have  in  fact  the  following  values  of  the  temperature  coeffi¬ 
cient  approximately: 


when  /  =  0°  C. 
6“ 

12" 

18° 

25° 

32° 

40° 

48* 


o  =  0.0042 
0.0041 
0.0040 
0.0039 
0.0038 
0.0037 
0.0036 
0.0035 


In  the  following  table  the  coefficient  a  is  multiplied  by  100, 
or  appears  at  its  percentage  value: 

Table  of  Tbmperatuee  Coefficients  of  Resistivity  in  Good  Commbecial 
Coffer  at  Different  Initial  Teiiferatures  Centigrade. 


Initial 

temperature 

•c. 

< 

Temp,  coefficient 
in  percentwe  per 
degree  Cent. 
a  X  10* 

Initial 

temperature 

•c. 

t 

Temp,  coefficient, 
in  percentage  per 
degree  Cent. 

0  X  lo* 

0 

0.4200 

26 

0.3786  __ 

1 

0.4182 

27 

0.3772 

2 

0.4165 

28 

0.3758 

3 

0.4148 

29 

0.3744 

4 

0.4131 

30 

0.3730 

5 

0.4114 

3* 

0.3716 

6 

0.4097 

32 

0.370a 

7 

33 

0.3689 

8 

0.4063 

34 

0.3675 

9 

0.4047 

35 

0.3662 

ku 

0.4031 

36 

0.3648 

1  I 

0.401 5 

37 

0.3635 

12 

0-3999. 

38 

0.3622 

13 

0.3983 

39 

0.3609 

14 

0.3967 

40 

0.3596 

15 

0.3951 

41 

0.3583 

1  J 

0.393^ 

42 

0.3570 

17 

o..‘^920 

43  * 

0.3557 

18 

0.390s 

44 

0.3545 

19 

0.3890 

45 

0.3532 

20 

0.387s 

46 

0.3520 

21 

0.3860 

47 

0.3508 

22 

0.3845 

48 

0.3495 

»s 

0.3830 

49 

0.3483  , 

»4 

0.381s 

50 

0.3471 

as 

0.3S01 

As  an  example  of  the  use  of  the  above  table,  suppose  that  a 
dynamo  armature  winding  has  a  resistance  of  0,23  ohm  at  an 


CURVE  OF  TEMPERATURE  COEFFICIENT. 


initial  room  temperature,  t  =  25"  C,  and  after  carrying  a  load 
increases  its  resistance  to,  say,  0.271  ohm.  What  is  the  tem¬ 
perature  elevation? 

0.271 

The  increase  in  resistance,  being  in  the  ratio  - =  i .  1783, 

0.23 

is  17-83  per  cent  The  tabular  temperature  coefficient  for  the 
initial  temperature  of  25®  C.  is  0.3801  per  cent.  Consequently, 
.  *7.83 

the  temperature  elevation,  fi  = - =  46.9*  C. 

0.3801 

Example  2. — A  copper  wire  has  a  resistance  of  400  ohms  at 
II*  C.  What  will  be  its  resistance  at  55*  C.? 

The  tabular  temperature  coefficient  for  ii*  C  is  0.4015  per 
cent  per  degree  C.  The  temperature  elevation  is  55"  —  ii  "  = 
44*.  The  increase  of  resistance  will  be  44  X  0.4015  =  17.67 
per  cent,  or  in  the  ratio  1.1767.  The  final  resistance  will  thus 
be  400  X  1.1767  =  470.68  ohms. 

The  use  of  the  table  will,  it  is  believed,  distinctly  simplify  all 
winding  temperature  computations. 


IN  the  transmission  of  a  simple  electrical  wave  over  a  con¬ 
ductor  of  great  length  characterized  by  high  resistance,  elec¬ 
trostatic  capacity  and  conductive  leakages,  the  power  lost  or 
dissipated  is  proportional  to  and  expressible  in  simple  terms  of 
the  reactive  constants  of  the  system,  and  there  is  no  distortion 
of  the  wave  form. 

Such,  however,  is  not  the  case  for  a  complex  electrical  wave 
composed  of  a  plurality  of  co-existing  waves  such  as  those  in¬ 
volved  in  the  telephonic  transmission  of  the  human  voice,  which 
are  composed  of  a  prime  or  fundamental  and  an  ascending  series 
of  partials  corresponding  to  the  overtones,  of  articulation  and 
quality.  These  characteristics  arc,  however,  far  from  being  re¬ 
sponsible  for  the  limitations  of  present  long-distance  telephonic 
transmission. 

While  conceding  that  great  losses  are  properly  chargeable  to 
the  dissipation  in  the  main  line  conductors,  owing  to  their  elec¬ 
trical  characteristics  as  outlined  above,  special  researches  by  the 
writer  have  shown  that,  in  so  far  as  long  aerial  lines  are  con¬ 
cerned,  operating  under  actual  conditions — which  may  be  called 
existing  meteorolopcal  conditions — little,  if  anything,  of  average 
and  permanent  value  is  to  be  obtained  by  a  tuning  or  adjustment 
of  the  line  constants,  but  that  much  may  be  gained  by  improving 
the  methods  and  apparatus  in  use  for  the  electrical  transformation 
and  transmission  of  the  primary  power  equivalents  of  the  voice. 

In  the  art  of  telephony  there  is  used  a  primary  circuit  including 
a  variable  resistance  in  relation  to  a  diaphragfm,  a  source  of  elec¬ 
trical  energy  and  the  primary  winding  of  an  induction  coil  or 
transformer.  The  primary  current  being  of  the  variable  or  pul¬ 
sating  type  is  capable  of  transformation  by  means  of  an  induction 
coil  or  transformer,  the  primary  of  which  is  included  in  circuit 
with  the  ordinary  variable  resistance  and  source  of  energy,  while 
the  secondary  is  connected  into  the  main  line.  By  this  means  it 
is  possible,  even  with  the  small  current  to  which  we  are  restricted 
by  the  transmitter,  to  so  step  up  the  voltage  impressed  upon  the 
main  lines  as  to  reach  over  relatively  vast  distances.  But  in 
saying  this  it  must  be  admitted  that  such  results  speak  far  more 
for  the  sensitiveness  of  the  receiver  than  for  the  efficiency  of 
transformation  or  transmission.  For,  though  ordinarily  we  may 
have  flowing  in  the  primary  circuit  something  like  .3  of  an  am¬ 
pere,  the  maximum  value  of  the  current  impressed  upon  the  main 
line,  on  long  circuits,  is  not  more  than  .0001  of  an  ampere,  for 
the  lowest  frequency  with  a  far  greater  loss  in  transformation 
for  the  higher  frequencies. 

In  order  to  successfully  effect  the  long-distance  transmission 
of  speech,  the  prime  requisite  is  an  increased  power  efficiency  of 
the  system  for  each  and  every  frequency  involved,  and  particu¬ 
larly  for  such  frequencies  as  correspond  to  the  overtones  or 
speech  characteristics,  if  the  speech  so  transmitted  is  to  be  satis¬ 
factorily  intelligible. 

Long-distance  transmission  of  telephonic  currents  make  it  nec¬ 
essary  to  raise  the  line  potential  by  transformation.  There  is, 
however,  a  limit  in  thus  obtaining  the  necessary  main  line  poten¬ 
tial  beyond  which  we  may  not  go,  and  wherein  much  is  lost  to 
•telephony.  To  throw  light  on  this  point,  it  is  well  to  consider 
briefly  the  secondary  e.m.f.  as  produced  in  a  transformer. 

If  there  were  no  impedance  voltage  losses  in  the  transformer, 
the  secondary  e.nuf.  would  be  equal  to  the  primary  e.m.f.  multi¬ 
plied  by  the  ratio  of  transformation.  When  the  secondary  carries 
current,  however,  the  internal  secondary  e.m.f.  is  much  reduced 
■  from  this  apparent  value.  Where  the  magnetic  leakage  is  small, 
the  secondary  current  on  short-circuit  has  a  value  represented  by 
the  equation 


U 

-  £1 

ti 


where  7,  E,  R  and  t  represent  the  current  e.m.f.  resistance  and 
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turns,  respectively,  the  subscripts  referring  to  primary  or  sec¬ 
ondary  quantities  as  indicated. 

This- equation  shows  the  limitations  of  transformation  for  ef¬ 
fective  secondary  potential.  Furthermore,  it  not  only  shows  that 
the  apparent  secondary  potential  must  be  divided  by  the  secondary 
impedance,  but  that  the  primary  resistance  is  a  factor  transferred 
to  the  secondary,  and  that  the  transformation  ratio  is  also  a  factor 
in  the  divisor  which  increases  as  the  square,  while  the  secondary 
resistance  increases  directly.  To  illustrate,  consider  a  trans¬ 
former  in  which  h  .•=  400,  U  =  2,400,  R»  —  60  ohms.  From  the 
equation  we  would  get  a  certain  secondary  current.  Suppose  the 
secondary  turns,  t*,  to  be  doubled,  or  made  4^00,  what  would 
be  the  result?  It  is  admitted  that  we  should  obtain  a  secondary 
potential  on  open  circuit  of  twice  the  original  value,  but  since 
we  have  increased  the  secondary  resistance  to  120  ohms,  and  the 
square  of  the  transformation  ratio  from  36  to  144,  it  is  readily 
seen  by  substitution  that  insofar  as  secondary  current  on  short- 
circuit  is  concerned,  we  have  lost  by  the  operation.  This  is  one 
reason  why  telephonic  transformers  have  not  been  operated  on  a 
transformation  ratio  beyond  a  certain  moderate  value. 

Another  reason  is  that  a  high  transformation  ratio  has  here¬ 
tofore  meant  high  secondary  impedance,  which  resulted  in  a 
greater  drop  of  potential  ‘across  the  secondary  terminals,  than 
across  the  receiver  terminals,  considering  the  receiving  station 
or  terminal  of  the  circuit.  This  not  only  reduces  the  effective 
.  current,  through  the  receiver  and  thereby  impairs  the  transmission, 
but  it  seriously  interferes  with  the  voice  harmonics  or  overtones, 
as  a  result  of  wave  reflection  and  dissymmetry  of  wave  propaga¬ 
tion,  due  to  the  position  of  the  secondary  impedance  in  relation 
'  to  the  receiver  in  the  circuit.  And,  it  is  well  known  by  tele¬ 
phone  engineers  that  by  shunting  out  the  secondary  of  the  high- 
potential  coils,  the  efficiency  of  the  receiver  is  raised  by  50  per 
cent  or  more. 

Having  the  problem  stated,  consider  now  the  proposition  of 
controlling  the  apparent  primary  self-induction,  and  rendering  it 
independent  of  the  secondary  or  line  current.  This  can  be  done 
by  the  use  of  capacity  in  series  in  the  primary  circuit,  whereby 
the  apparent  primary  self-induction  may  be  wholly  or  partially 
neutralized  for  any  desired  frequency,  thus  greatly  increasing  the 
primary  current  and  thereby  the  secondary  current  in  the  main 
line. 

The  condition  of  perfect  neutralization  is  possible  only  when 

I 

2w  f  L - =  zero,  for  any  given  period  or  frequency.  For 

2rfC 

any  periodicity  above  or  below  this,  the  two  values  will  not  cancel, 
and  perfect  resonance  will  not  obtain. 

The  writer  has  found,  however,  that  when  a  circuit  is  made 
resonant  for  any  particular  frequency,  say,  250  p.p.s.,  the  effects 
are  experienced  by  all  frequencies  above  250,  but  in  a  gradually 
decreasing  value. 

One  numerical  example  will  be  considered  for  the  purpose  of 
illustration.  Assume  a  primary  circuit  including  an  induction,  or 
transmitter  coil,  of  the  following  constants : 

i?,  =  .5  ohm, 

Rx  external  =  9.5  ohm. 

Lx  =  .022  henry, 

Ex  =  10  volts. 

From  the  curves  of  Fig.  i  it  will  be  seen  that  this  circuit  and 
coil,  listed  therein  as  circuit  No.  4,  offers  an  impedance  of  about 
34  ohms  to  a  current  of  250  p.p.s.,  and  that  for  a  frequency  of 
about  750  p.p.s.  the  impedance  is  more  than  103  ohms. 

Fig.  2  shows  a  series  of  curves  of  current  resulting  from  the 
impedance  in  the  circuits  shown  in  Fig.  1  corresponding  to  the 
circuits  and  constants  given,  under  the  impressed  e.m.f.  of  10 
volts.  Thus,  in  Fig.  2,  circuit  4,  it  is  seen  that  for  an  impedance 
of  34  ohms  =  V/?*  -f-  (2ir  /LT*,  and  a  frequency  ol  f  =  250,  we 
get  only  .29  amp.,  while  for  750  p.p.s.  we  get  .097  amp.  This 
is  upon  the  assumption  of  the  secondary  being  on  a  line  of  8,000 
ohms,  or  approaching  open  circuit. 

Let  us  introduce  into  the  primary  a  capacity,  C.  The  primary 
impedance  is  then  determined  by  the  equation 


1 

Assuming  f  =  250  p.p.s.,  and  that  2^  fL - =  o,  then 

2rfC 

the  reactance  reduces  to  zero  and  the  current  rises  to  the  value 
E 

given  by  /  = - .  In  the  case  under  consideration  this  neutral- 

R 

ization  is  obtained  by  a  capacity  of  approximately  18  microfarads 
and  the  primary  current  rises  from  .29  amp.  to  i  amp.  as  a  result 


FIG.  I. — IMPEDANCE  AT  VARIOUS  FREQUENCIES  OF  A  CIRCUIT,  CON¬ 
TAINING  CONSTANT  RESISTANCE  AND  SELF-INDUCTION, 
TUNED  FOR  RESONANCE  BY  DIFFERENT  CAPACITIES. 

of  this  capacity  in  the  circuit.  Reference  to  Fig.  2  will  also  show 
that  for  a  frequency  of  750  p.p.s.  the  current  resulting  from  the 
partial  resonance  amounts  to  .108  amp.,  against  .097  amp.  for 
the  same  circuit  without  the  capacity;  thus  indicating  clearly  the 
benefits  of  primary  resonance  for  telephonic  currents,  even  where 
the  circuit  is  attuned,  or  syntonized  to  but  one  frequency.  Now, 
we  may  divide  the  primary  circuit  into  a  plurality  of  circuits, 
and  include  in  each  branch  the  primary  of  an  induction  coil,  to¬ 
gether  with  the  capacity  necessary  to  tune  it  for  any  given  fre¬ 
quency,  as  illustrated  in  Fig.  i  wherein  the  current  values  for 
identical  circuits— with  R  and  L  constants  the  same  in  each— are 


FIG.  2. — CURRENTS  IN  A  CIRCUIT  CONTAINING  IMPEDANCES  SHOWN  IN 
FIG.  I,  WHEN  SUBJECTED  TO  10  VOLTS. 

shown  for  different  periodicities,  without  capacity,  and  with  the 
circuits  tuned  for  the  frequencies  of  250  p.p.s.,  375  p.p.s.  and  500 
p.p.s.,  respectively. 

Fig.  2  also  shows  in  dotted  lines  curves  representing  the  values 
of  current  in  the  secondary  circuit,  wherein  the  secondaries  are 
connected  in  multiple,  giving  the  vector  sum  of  the  currents  in 
the  different  coils.  Curve  a,  Fig.  2,  represents  the  resultant  of 
the  currents  in  coils  i  and  2  in  multiple;  curve  b  the  resultant 
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of  I,  2  and  3  connected  in  multiple  in  the  secondary,  which  is 
considered  under  short-circuit,  at  a  transformation  ratio  of  i :  i 
neglecting  losses. 

Fig.  3  shows  the  arrangement  of  circuits  as  used  in  practice. 
Referring  to  this  figure,  it  will  be  seen  that  there  is  a  variable 
resistance,  i,  in  series  with  a  source  of  constant  potential,  2,  in 
a  closed  circuit  which  divides  at  the  points  indicated  by  3  and 

4  into  three  branches. 

One  of  these  branches  contains  an  inductance,  L,  with  resistance 
adjusted  to  the  other  constants  of  the  circuit,  while  the  other  two 
branches  contain  the  primaries  of  induction  coils  or  transformers 

5  and  7  in  series  with  capacities  6  and  8,  of  such  value  as  to 
neutralize  the  inductance  of  the  circuit  and  render  the  primary 
branches  of  the  circuit  resonant  or  partially  resonant  for  given 
frequencies.  But,  while  the  circuit  divides  at  3  and  4  into  three 
branches,  the  source  of  energy,  2,  supplying  a  unidirectional  cur¬ 
rent,  can  only  cause  a  current  to  flow  through  the  branch  con¬ 
taining  the  low  resistance  inductance,  L,  the  current  through  the 
other  branches  being  stopped  by  the  condensers,  6  and  8.  This 
is  the  normal  condition  of  the  circuit  when  the  telephone  is  not 
being  used. 

Consider  now  the  result  of  varying  the  resistance,  i,  where  the 
constants  of  the  circuit  are  as  follows:  normal  resistance  of  the 
transmitter,  i,  equal  to  18  ohms ;  potential  of  battery,  2,  equal  to 
10  volts ;  resistance  of  inductance,  L,  equal  to  i  ohm ;  resistance 
of  primary  coils,  5  and  7,  equal  to  .5  ohm. 

Neglecting  the  internal  resistance  of  battery  2,  and  the  rest  of 
the  circuit,  other  than  that  of  the  variable  resistance  and  the  in¬ 
ductance,  under  normal  conditions,  95  per  cent  of  the  potential 
of  the  battery,  2,  falls  across  the  variable  resistance,  i,  while  5 
per  cent  is  across  the  inductance,  L,  or  points  3  and  4. 

While  no  current  flows  ordinarily  through  the  branches  of  the 
circuit  containing  capacities  6  and  8,  these  branches  being  a  shunt 
aroimd  the  inductive  resistance,  L,  the  condensers  take  a  charge 
at  a  potential  of  .5  volt,  which  is  the  drop  across  L. 

It  follows,  therefore,  that  if  the  variable  resistance,  i,  be  sud¬ 
denly  lowered,  say  to  9  ohms,  as  is  the  case  with  a  telephonic 


FIG.  3. — DIAGRAM  OF  TELEPHONE  CIRCUITS. 

transmitter  when  a  sound  wave  strikes  the  diaphragm  thereof, 
the  potential  across  L  will  be  proportionately  raised,  and  the 
condenser,  6,  takes  a  direct  charge  at  i  volt  Upon  the  move¬ 
ment  of  the  diaphragm  in  the  opposite  direction  the  variable  re¬ 
sistance,  I,  is  again  raised  through  normal  to  maxima,  thus  re¬ 
ducing  the  potential  across  the  condensers  which  discharge 
through  inductive  resistance,  L,  and  the  primary  coils,  5  and  7, 
giving  a  current,  assuming  a  condition  of  resonance,  of  .66  amp.; 
and  thus  with  each  excursion  of  the  transmitter  diaphragm  the 
variable  resistance,  i,  is  alternately  increased  and  decreased, 
raising  and  lowering  the  potential  across  the  terminals  of  the 
condensers,  which,  in  being  charged  and  discharged,  produces  an 
alternating  current  through  the  primary  coils  and  transmits  a 
similar  alternating  current  to  the  line. 

With  an  ordinary  transmitter  primary  circuit,  using  the  same 
primary  coil,  transmitter  and  e.m.f.,  with  a  voice  frequency  of 
250  p.p.s.,  there  would  be  obtained  in  the  ordinary  primary  coil 
a  current  of  .017  amp.,  as  against  .66  amp.  for  the  resonant  cir¬ 
cuit.  At  Tri  and  Tn  are  shown  compensating  transformers  of 
special  design  for  the  purpose  of  regulating  the  line  voltages  and 
reducing  the  terminal  impedance. 

Based  upon  the  researches  and  the  principles  leading  to  the 
brief  general  discussion  of  the  subject  as  outlined  above,  the 
writer  has  designed  a  system  of  long-distance  telephonic  transmis¬ 
sion  which  has,  under  extended  experimental  tests  over  actual 
lines,  proved  eminently  confirmatory  of  the  theory  involved,  and 
has  shown  increases  in  efficiency  of  transmission  and  reproduc¬ 
tion  fully  100  per  cent  over  standard  transmission  in  every  in¬ 
stance  noted.  The  wave  definition,  or  articulate  characteristics, 
are  remarkably  striking. 


Standard  Ratios  for  Frequency  Changers. 

By  R.  a.  Philip. 

HE  evolution  of  American  alternating-current  practice  has 
gradually  eliminated  the  use  of  numerous  frequencies 
until  there  are  now  but  two  frequencies  left  which  are  re¬ 
garded  as  standard,  namely,  25  and  60  cycles. 

For  alternating  lighting  systems  the  use  of  25  cycles  has  been 
impracticable  on  account  of  the  appreciable  fluctuation  of  light 
of  the  incandescent  lamps,  and  especially  of  the  arc  lamps.  For 
railway  systems  the  use  of  60  cycles  has  been  less  economical 
than  the  use  of  the  lower  frequency,  on  account  of  the  main¬ 
tenance  of  60-cycle  rotary  converters  being  higher  and  the  cost 
of  60-cyclc  motor-genkrators  being  higher  and  their  efficiencies 
lower  than  that  of  25-cycle  rotary  converters.  The  more  re¬ 
cently  developed  single-phase  railway  motor  can  also  be  much 
more  advantageously  operated  from  the  lower  frequency.  It, 
therefore,  appears  probable  that  each  of  these  two  frequencies 
will  continue  to  be  used  for  a  long  time. 

Growth  followed  by  overlapping  and  consolidation  of  proper¬ 
ties  will  more  and  more  bring  up  the  question  of  the  electrical 
interconnection  of  the  two  systems  Jhrough  frequency  changers. 
The  25-60-cycle  (i.e.,  5:12  ratio)  frequency  changer  may,  there¬ 
fore,  be  expected  to  develop  into  a  piece  of  standard  apparatus 
and  its  limitations  are  consequently  of  great  importance. 

For  an  electric  machine  of  given  type  and  size  there  is  in 
general  some  speed  which  should  be  approximated  to  secure 
economical  design.  Thus,  in  designing  belted  units,  a  speed  of 
100  r.p.m.  would  be  too  low  for  a  lo-kw  machine  and  1,000 
r.p.m.  too  high  for  a  loo-kw  machine.  The  speeds  which  are 
avaliable  for  alternators  are  rigidly  limited  to  a  certain  progres¬ 
sion  downward  from  a  maximum  by  the  relation  between  the  fre¬ 
quency  and  the  number  of  poles,  but  a  speed  can  usually  be  ob¬ 
tained  which  is  a  sufficiently  close  approximation  to  any  desired 
speed.  In  the  case  of  a  frequency  changer  the  number  of  avail¬ 
able  speeds  is  much  further  reduced  by  the  fact  that  only  speeds 
which  are  common  to  the  two  frequencies  can  be  used.  Thus, 
the  maximum  available  speeds  are  3,600  r.p.m.  for  60-cycle  ma¬ 
chines,  '1,500  r.p.m.  for  25-cycle  machines  and  300  r.p.m.  for  25- 
60-cycle  frequency  changers,  and  all  available  speeds,  not  lower 
than  100  r.p.m.,  amount  to  36  for  60-cycle  machines,  15  for  25- 
cycle  machines  and  only  3  (as  follows:  300,  150  and  100  r.p.m.) 
for  25-60-cycle  frequency  changers.  This  is  a  serious  limitation, 
because  a  speed  of  300  r.p.m.  is  much  too  low  for  the  economical 
design  of  frequency  changers  of  small  or  moderate  size  and  the 
step  from  300  to  150  r.p.m.  is  so  great  that  only  a  very  large 
machine  would  be  designed  for  the  second  available  speed.  This 
practically  limits  the  design  to  one  speed,  which  is  not  suitable 
for  most  sizes  in  the  range  ordinarily  desirable. 

While  there  are  only  three  speeds  which  are  not  lower  than 
100  r.p.m.,  which  give  the  exact  ratio  of  25  to  60  cycles,  there 
are  numerous  others  which  approximate  to  this  ratio  more  or 
less  closely.  Thus,  if  a  certain  machine,  with  14  poles,  be  coupled 
to  another  machine  with  6  poles,  a  frequency  changer  will  be 
obtained  which  will  run  at  514  r.p.m.  when  supplied  with  60- 
cycle  current,  and  will  deliver  25.7  cycles,  and  will  run  at  500 
r.p.m.  and  will  deliver  58.3  cycles  secondary  from  25  cycles 
primary.  Similarly  a  60-cycle,  32-pole  machine,  and  a  25-cycle, 
14-pole  machine  will  give  26.3  cycles  at  225  r.p.m.  and  at  217 
r.p.m.  will  give  57.1  cycles  when  operated  from  60  and  25  cycles, 
respectively.  Such  odd  combinations  greatly  increase  the  avail¬ 
able  range  of  speeds,  and  they  give  approximate  frequencies 
sufficiently  close  for  the  proper  operation  of  lamps,  motors  or 
other  receiving  apparatus,  w-hich  may  be  connected  to  the  system, 
but  they  have  one  vital  defect.  The  essential  function  of  a  fre¬ 
quency  changer  is  to  unite  two  systems  having  different  frequen¬ 
cies  and  it  does  not  accomplish  this  result  properly  unless  it 
provides  for  the  future  addition  of  other  frequency  changers 
which  may  run  in  multiple  with  it  on  both  the  primary  and  sec¬ 
ondary  side  as  required  when  the  systems  may  be  extended 
or  consolidated  with  other  systems  also  o^ierating  frequency 
changers.  Machines  giving  the  different  odd  combinations  as 
illustrated  above  cannot  run  in  multiple  with  each  other  or  with 
frequency  changers  of  the  exact  ratio,  and  they  should,  therefore, 
not  be  built. 
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Considering  the  relation  of  the  speeds  of  frequency  changers 
to  the  series  of  speeds  of  the  two  alternating  systems  which  are 
thereby  united  it  is  evident  that  the  maximum  speed  of  the  fre¬ 
quency  changer  is  the  greatest  common  divisor  of  the  maximum 
speeds  of  the  two  systems.  A  very  small  change  in  the  relative 
frequency  of  the  two  systems  will  make  a  very  great  change  in 
the  greatest  common  divisor,  and  a  small  change  if  properly 
chosen  may  greatly  increase  the  maximum  available  speed  with 
excellent  results.  The  most  advantageous  ratio  which  can  be 
obtained  approximating  the  ratio  25 : 60  is  24: 60,  giving  720 
r.p.m.  as  a  maximum  instead  of  300  r.p.m.  Therefore,  altering 
one  frequency  by  4  per  cent  raises  the  speed  limit  on  the  fre¬ 
quency  changer  by  140  per  cent  and  gives  7  instead  of  3  avail¬ 
able  speeds  not  slower  than  100  r.p.m.  Thus  24  to  60-cycle  fre¬ 
quency  changers  may  be  built  for  720,  360,  240,  180,  144,  120 
and  103  r.p.m. 

It  is  of  course  immaterial  as  far  as  it  affects  the  frequency 
changer  whether  one  frequency  is  changed  from  25  to  24  cycles 
or  the  other  from  60  to  62.5  cycles  or  whether  each  is  changed 
a  little  as  long  as  the  ratio  of  frequencies  is  the  same  (i.  e.,  2f  5), 
but  considering  the  fact  that  the  prevailing  tendency  is  toward 
lower  frequency  it  would  appear  better  to  lower  fhe  lower  fre¬ 
quency  rather  than  to ,  raise  the  higher  one,  especially  as  this 
gives  integral  numbers  for  the  expression  of  each  frequency  in 
cycles  per  second. 

The  essential  point  is  the  importance  of  discarding  all  odd 
ratios  and  of  standardizing  the  ratio  of  frequencies  at  2 : 5  in¬ 
stead  of  at  S :  12. 


New  Telephone  Patents 


NEW  SWITCHBOARD  CIRCUITS. 

Fig.  I  shows  a  circuit  for  a  switchboard  in  which  the  cord  cir¬ 
cuit  has  been  simplified  to  the  utmost,  all  relays  being  asso¬ 
ciated  with  the  line  circuit.  A  compound-wound  relay  perma¬ 
nently  wired  to  the  line  serves  the  dual  function  of  relay  and 
retardation  coil.  A  second  relay  wired  to  the  jack  sleeve  serves 
as  combined  resistance  and  cut  off  relay.  It  will  be  seen  that 
normally,  with  the  telephone  off  the  hook,  the  line  relay  lights 
the  line  lamp.  When  the  plug  is  inserted  the  cut-off  relay  re¬ 
moves  the  line  lamp  and  is  of  itself  of  such  high  resistance  as 


FIG.  I. — BOYCE  TELEPHONE  SYSTEM. 

to  prevent  the  lighting  of  the  supervisory  lamp  in  series  with  it. 
The  falling  back  of  the  line  relay  armature  shunts  out  part  of 
the  series  resistance,  1.  e.,  part  of  the  cut-off  relay  coil,  and  by 
this  means  permits  the  lighting  of  the  lamp.  C  L.  Boyce,  of 
Detroit,  is  the  patentee,  the  Western  Electric  Company  being 
assigned  the  patent. 

Mr.  M.  S.  Conner,  of  Chicago,  has  obtained  a  patent  for  the 
now  familiar  12,000-ohm  relay  trunk  circuit  of  the  Bell  Com¬ 
panies.  It  will  be  recalled  that  the  I2,ooo-ohm  relay,  while 
itself  operating,  prevents  the  operation  of  certain  other  relays 
at  the  distant  end  of  the  trunk,  until  part  of  its  resistance  is 


Speed  Control  of  Alternating-Current  Motors 


In  a  patent  issued  June  12  to  Prof.  D.  C.  Jackson  means  are 
described  for  proportionately  dividing  the  line  pressure  between 
several  alternating-current  motors  connected  in  series,  in  order 
to  maintain  a  suitable  apportionment  of  the  work  of  the  motors 
at  all  speeds.  The  arrangement  proposed  is  indicated  in  the  ac- 


JACKSON  MOTOR  CONTROL. 


companying  illustration.  Use  is  made  of  an  ordinary  transformer, 
a  switch  being  employed  to  place  more  or  less  of  the  primary 
winding  in  circuit  according  to  the  pressure  desired  for  the 
motors.  Since  .the  armature  and  field  windings  of  each  motor 
are  arranged  in  a  locally  closed  electric  circuit,  erach  motor  will 
operate  as  though  the  others  were  not  present. 

It  is  stated  that  the  method  can  be  used  with  induction  motors 
and  repulsion  motors  as  well  as  with  series  motors.  It  may  also 
be  used  with  polyphase  motors,  in  which  case  an  auto-transformer 
may  be  introduced  with  each  phase  in  connection  with  the  series- 
connected  primary  windings  of  the  motors  which  belong  to  that 
phase,  or  a  single  auto-transformer  related  to  one  phase  alone 
may  be  relied  upon  to  suitably  apportion  the  total  impressed 
pressure. 


FIG.  2. — ENOCHS  SELECTOR. 

shunted  out.  It  was  by  this  means  that  through  lamp  signals 
were  obtained  while  grounds  are  confined  to  one  end  of  the 
trunk  only. 

Mr.  M.  J.  Kellogg  has  obtained  a  patent  on  a  long-standing 
application,  for  a  magneto  system  with  oppositely  polarized  line 
and  clearing  out  drop.  Such  an  arrangement  permits  all  drops 
to  be  permanently  bridged. 
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A  SIMPLE  SELECTOR. 

In  Fi^.  2  is  shown  a  very  simple  form  of  selector  for  small 
automatic  systems,  the  electromagnets  being  reduced  to  one. 
The  operation  is  almost  self-evident,  the  yoke  armature  being 
slow-acting  and  therefore  unaffected  by  the  rapid  breaks  in  cir¬ 
cuit  necessary  to  operate  the  driving  pawl.  With  all  current 
cut  off,  however,  the  yoke  armature  restores  and  trips  the 
retaining  pawl.  C.  D.  Enochs,  of  LaCrosse,  is  the  inventor  of 
this  device,  having  assigned  his  patent  to  the  Western  Electric 
Q>mpany. 

Letters  to  the  Editors. 

Motor- Generator  Fly-Wheels. 

To  t!'e  Editors  of  Electrical  World: 

Sirs. — With  reference  to  Mr.  H.  Ward  Leonard’s  comments 
iin  your  issue  of  April  21  on  the  article  in  your  issue  of  March 
4  entitled  “Ward  Leonard  System  in  a  German  Colliery,”  it  may 
•be  interesting  to  the  public  to  know  how  the  Ilgner  system  was 
^tairted  in  Euiope. 

In  the  beginning  of  the  year  1901  I  worked  out  a  project  for 
operating  an  electrical  winding  engine  at  the  Donners  marck- 
hiitte.  Upper  Silesia.  The  electrical  energy  was  available  in  a 
power  station  with  so-cycle,  three-phase  generators,  5,000  volts, 
driven  by  a  gas  engine.  The  power  station  was  situated  approxi¬ 
mately  3  miles  from  the  pit.  The  ordinary  rheostatic  control 
of  the  winding  motor,  which  had  approximately  700  hp  capacity, 
was  not  advisable  in  view  of  the  character  of  the  power  station 
and  the  high  losses  which  would  have  been  in  the  starting  rheo¬ 
stat,  owing  to  the  starting  period  occupying  a  large  part  of  the 
total  cycle.  It  was,  therefore,  advisable  to  recur  to  a  motor- 
generator  consisting  of  a  three-phase  induction  motor  coupled  to 
a  direct-current  generator  according  to  the  Ward  Leonard  sys¬ 
tem.  This  system  had  successfully  been  shown  at  the  Paris  Ex¬ 
hibition  in  1900. 

In  order  to  overcome  the  overloads  which  the  above  mentioned 
power  station  would  not  have  been  able  to  handle  a  storage  battery 
was  taken  into  consideration,  and  the  direct  current  generator 
for  this  apparatus  divided  in  two,  one  with  constant  voltage  and 
the  other  with  variable  voltage  in  order  to  allow  for  connecting 
the  battery,  and  at  the  same  time  for  the  variable  voltage  control 
of  the  winding  motor.  This  project,  however,  was  found  to  be 
too  expensive  on  account  of  the  cost  of  the  battery,  and  was  re¬ 
jected. 

A  new  project  was  then  worked  out  with  the  battery  replaced 
by  a  fly-wheel,  the  use  of  a  fly-wheel  being  well  known  from 
the  steam  engine  and  rolling  mill  practice  in  order  to  overcome 
load  fluctuations  during  short  periods.  The  characteristic  of  the 
induction  motor,  however,  made  it  necessary  to  provide  for  a 
regulation  of  its  input,  and  allow  at  the  same  time  the  flywheel 
to  be  discharged  during  the  overloads.  This  could  be  easily  ef¬ 
fected  by  automatically  inserting  a  resistance  into  the  secondary 
of  the  induction  motor  so  as  to  regulate  for  constant  primary  and 
secondary  current,  and  for  constant  torque  with  a  slip  of  the  fly¬ 
wheel  up  to  15  per  cent. 

The  machinery  to  suit  this  condition  was  laid  out  according 
to  these  instructions  by  the  Westinghouse  Electric  &  Mfg.  Co., 
Pittsburg,  and  the  undersigned  went  in  August,  1901,  with  the 
complete  project  to  the  said  company’s  district  office  at  Breslau, 
handing  the  same  to  the  sales  manager  of  the  district,  Mr.  Ilgner. 
The  plant  was  never  built  and  the  said  engineer  left  shortly 
after. 

In  1902  at  the  Dusseldorf  Exhibition  the  winding  engine  for  the 
Zollern  II  Colliery  in  Germany  was  exhibited,  but  the  control 
was  by  means  of  multiple  voltage  from  a  storage  battery.  The 
winding  engine  for  the  Preussen  II  Colliery  driven  by  a  three- 
phase  motor  was  also  shown  in  a  drawing,  but  no  motor-generator 
with  fly-wheel  was  at  this  time  put  forward  by  the  leading  Ger¬ 
man  electrical  firms.  It  was  not  until  the  end  of  the  year  that  a 
publication  was  made  in  the  Zeitschrift  des  Vereines  Deutscher 
Ingenieure,  dated  November  22,  1902,  page  1794,  that  Mr.  Ilgner 
and  Siemens  &  Halske  had  developed  a  new  winding  system 


which,  according  to  the  description,  was  exactly  the  same  as 
worked  out  by  the  Westinghouse  company  fifteen  months  previous. 

The  Zollern  II  Colliery  later  adopted  the  Ward-Leonard  motor- 
generator  with  fly-wheel  and  automatic  slip  regulator,  leaving 
the  storage  battery  as  a  reserve.  This  was  the  start  of  the  so- 
called  Ilgner  system,  and  up  to  this  time  there  are  more  than 
50  winding  engines  operated  in  Europe  according  to  this  system, 
one  of  the  latest  being  the  plant  at  the  Mathias  Stinnes  Colliery, 
Germany,  consisting  of  four  large  winding  engines  of  2,000  hp 
each,  controlled  by  two  motor-generators  with  a  40-ton  fly-wheel 
each.  When  the  whole  installation  is  finished  there  will  be  run¬ 
ning  four  Ward  Leonard’s  sets,  two  of  each  being  connected  by 
an  elastic  coupling.  The  total  motor-generator  plant  consists  of 
four  three-phase  motors  representing  a  constant  load  of  2,000 
hp,  four  fly-wheels  of  160  tons  having  an  aggregate  capacity  of 
500,000  hp-seconds  approximately ;  eight  direct-current  generators 
with  a  maximum  output  of  9,200  hp  (Z.  d.  V.  /.,  1905,  page  2075). 

The  essential  difference  between  the  Ward-Leonard  motor- 
generator  and  the  Ilgner  system  is  in  the  automatic  slip  regu¬ 
lator,  which  in  the  case  of  a  direct-current  motor  serves  as  an 
automatic  field  regulator.  This  slip  regulator  may  be  operated 
either  by  a  centrifugal  regulator  or  by  a  current  relay  connected 
into  the  mains  from  the  power  station,  and  tending  to  keep  the 
current  consumption  of  the  motor-generator  constant.  Without 
this  slip  regulator  the  motor-generator  with  the  fly-wheel  would 
be  of  very  little  use,  and  I  think  it  is  this  apparatus  in  connec¬ 
tion  with  the  Ward-Leonard  motor-generator  which  is  the  essen¬ 
tial  characteristic  of  the  Ilgner  system. 

The  Ilgner  motor-generator  is  to  be  used  in  Europe  for  driv¬ 
ing  the  main  rolls  of  rolling  mills,  the  capacity  of  the  machinery 
being  several  times  in  excess  of  the  largest  used  for  winding 
engines  up  to  this  time.  Four  rolling  mills  with  capacities  up 
to  13,000  hp,  are  being  equipped  at  present. 

Manchester,  England.  Rudolf  Braun. 


Steel  Line  Construction  and  Lightning. 


To  the  Editors  of  Electrical  World: 

Sirs  : — I  have  noted  with  considerable  interest  the  editorials 
in  the  Electrical  World  dealing  with  lightning  phenomena. 
They  have  at, times  contained  suggestions  of  real  value  to  the 
experimenters  in  this  field,  and  should  be  even  more  helpful  to 
the  users  of  such  apparatus  in  keeping  their  ideas  moving  in 
rational  channels. 

It  should  be  borne  in  mind  that  the  acquisition  of  information 
in  this  subject  is  a  very  tedious  one,  requiring  care  and  the 
highest  possible  exactness  to  avoid  misconception.  For  this  rea¬ 
son  I  should  like  to  take  exception  to  your  recent  editorial  of 
the  issue  of  June  9,  1906,  wherein  certain  new  features  are  sug¬ 
gested  for  the  investigation  by  the  National  Electric  Light  As¬ 
sociation  for  the  coming  year,  viz. :  the  effect  of  steel  pole  and 
tower  constructions  upon  troubles  from  lightning.  This'  is  un¬ 
doubtedly  a  point  of  great  interest,  and  at  present  sufficiently 
general  in  its  application  to  enable  considerable  data  to  be  ob¬ 
tained,  but  it  is  after  all  only  a  small  part  of  the  information 
desired,  and  great  care  should  be  exercised  not  to  let  its  novelty 
give  it  undue  prominence  in  any  future  work,  which  such  an 
organization  might  carry  on. 

I  wish  to  emphasize  by  these  remarks  the  need  of  concentrated 
co-operation  in  the  study  of  such  phenomena  as  the  committee 
of  the  National  Electric  Light  Association  has  begun  so  ad¬ 
mirably,  and  to  urge  that  it  is  above  all  else  highly  desirable 
that  these  observations  in  toto  be  repeated  from  year  to  year 
for  a  few  years  until  a  sufficient  period  has  been  passed  to  furnish 
fairly  reliable  conclusions. 

Boston,  Mass.  N.  J.  Neall. 


Capacity  Effect  in  Electric  Shock. 


To  the  Editors  of  Electrical  World: 

Sirs:  I  should  like  to  take  exception  to  a  statement  made 
in  an  editorial  in  your  issue  of  June  2,  under  the  head  “Capacity 
Effect  in  Electric  Shock.”  You  say  “It  is  similarly  possible  to 
receive  a  lesser  momentary  discharge,  or  shock,  through  a  con- 
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June  30,  1906. 

denser  coming  into  contact  with  a  high-tension  circuit.  Thus, 
if  a  condenser  be  connected  with  the  system  and  be  left  insu¬ 
lated  at  the  other  terminal,  the  connection  of  that  terminal  to 
ground  through  a  person  would  be  able  to  pass  a  momentary 
discharge  through  his  body,” 

By  grounding  one  leg  of  an  alternating-current  system,  while 
that  leg  is  passing  through  zero  potential  (that  is,  zero  to  earth) 
a  momentary  contact  may  be  made  between  that  leg  and  ground, 
and  no  shock  or  flow  of  current  follow.  If  the  contact  is  of 
long  duration,  a  succession  of  shoclu  will  be  given  for  each 
rise  and  eatn  fall  of  the  alternating  ^tential  above  and  below 
the  normal  earth  potential.  If  the  contact  is  made  when  the 
difference  of  potential  between  that  leg  and  earth  is  at  its 
maximum,  a  large  flow  of  current  may  follow,  this  current 


Dynamos,  Motors  and  Transformers. 

Single-Phase  Series  Motors. — Richter. — The  first  part  of  a 
long  article  illustrated  by  numerous  diagrams.  The  author  re¬ 
marks  that  only  recently  the  single-phase  series  motor  has  been 
so  improved  that  it  is  almost  as  good  as  the  direct-current  series 
motor.  The  points  in  which  the  single-phase  series  motor  is 
inferior  to  the  direct-current  series  motor  are  the  starting  period 
(that  is,  with  the  same  effective  motor  current  the  torque  of  the 
single-phase  motor  is  smaller  than  that  of  the  direct-current 
motor),  commutation,  capacity  for  continuous  use  for  given 
dimensions,  efficiency  and  power  factor.  In  the  present  article 
the  author  gives  a  detailed  summary  of  the  various  devices  which 
are  being  employed  by  the  Siemens-Schuckert  Company  in  order 
to  improve  the  deficiencies  of  the  single-phase  motor  just  men¬ 
tioned.  The  author  first  deals  with  improvements  in  starting 
and  describes  several  constructions  of  inserting  resistances  be¬ 
tween  commutator  and  armature  windings.  In  the  latest  con¬ 
struction  of  the  Siemens-Schuckert  Company  these  resistances 
are  wires  which  are  provided  not  only  for  increasing  the  resist¬ 
ance  of  the  short-circuited  windings  “below  the  brushes,”  but 
they  are  employed  in  the  form  of  a  special  open  armature  wind¬ 
ing  in  series  with  the  main  winding,  and  are  so  designed  that 
they  increase  the  capacity  and  efficiency  of  the  motor.  The 
theory  and  construction  is  explained  in  detail.  The  author  then 
<liscusses  commutation  and  describes  a  great  many  different 
constructions.  In  the  latest  designs  of  the  Siemens-Schuckert 
works  the  series  motor  is  claimed  to  be  superior  to  the  com¬ 
pensated  repulsion  motor  in  every  respect,  as  far  as  the  suppres¬ 
sion  of  sparks  is  concerned.  Two  of  these  latest  constructions 
are  reproduced  in  Figs,  i  and  2.  In  Fig.  i  a  resistance  is  con- 


FIGS.  I  AND  2. — SINGLE- PHASE  SERIES  MOTORS. 

tiected  in  parallel  to  the  compensation  winding.  Fig.  2  repre¬ 
sents  a  special  arrangement  devised  by  Schenkel.  Its  character¬ 
istic  feature  is  the  provision  of  a  transformer,  T,  which  intro- 
<luces  an  e.m.f.,  which  if  it  was  the  only  one  would  produce  in  the 
auxiliary  winding,  h,  a  flux  compensating  the  commutation  volt¬ 
age.  The  polar  diagram  of  this  arrangement  is  given  in  the 
article.  The  article  is  to  be  concluded. — Elek.  Zeit.,  June  7. 

Exciting  Current  of  Induction  Motor. — McAllister. — A  math- 
-ematical  note  on  the  best  method  of  predetermining  the  wattless 
component  of  the  no-load  current  (the  exciting  current).  The 
author  show's  that  the  value  of  the  wattless  component  may  be 
ascertained  directly  from  the  volume  of  the  air-gap  and  the 
volume  of  the  core  material,  without  reference  to  the  required 
magnetomotive  force,  the  number  or  the  distribution  of  the  pri¬ 
mary  coils.  The  maximum  magnetic  density  and  the  permea¬ 
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being  of  a  temporary  nature.  It  is  caused  by  the  sudden  dis¬ 
charge  of  a  condenser,  in  this  case  the  condenser  being  made 
up  of  the  line  insulation  and  earth. 

In  large,  high  tension,  alternating-current  underground  sys¬ 
tems,  where  the  capacity  per  leg  to  ground  is  large,  the  flow  of 
current  between  one  leg  and  ground,  the  system  being  insulated, 
is,  say,  30  amperes  distributed;  that  is,  30  amperes  leaving 
the  bus  and  falling  of  to  zero  along  the  line.  By  grounding 
one  leg  permanently  and  solidly,  the  current  to  ground  through 
that  contact  would  be,  say,  50  amperes.  On  sudden  application 
of  a  ground  it  might  reach  to  400  amperes,  depending  upon  how 
the  ground  was  made  with  respect  to  the  voltage  between  that 
leg  and  the  ground. 

New  York.  T.  W.  Varley. 


bility  of  the  iron  must  be  known.  In  other  words,  the  very 
quantities  which  are  necessary  in  order  to  determine  the  core 
losses  will  serve  simultaneously  for  the  determination  of  the 
(quadrature)  exciting  watts,  when  the  permeability  of  the  core 
is  known.  An  empirical  formula  for  the  permeability  of  iron, 
sufficiently  accurate  for  most  practical  purposes,  is  given.  The 
(quadrature)  exciting  watts  of  a  certain  polyphase  motor  are 
the  same  in  value  when  all  phase  windings  are  used,  or  when 
only  one  winding  is  subjected  to  the  primary  pressure.  Thus, 
when  one  phase  winding  of  a  two-phase  motor  is  open-circuited, 
the  other  winding  immediately  takes  double  its  former  value  of 
(quadrature)  exciting  current,  the  (quadrature)  exciting  watts 
remaining  the  same.  Therefore,  the  most  logical  way  to  deter¬ 
mine  the  eJeciting  current  of  an  induction  motor  is  to  ascertain 
the  density  of  the  magnetism  in  the  core  and  in  the  air-gap,  aiid 
then  to  calculate  the  quadrature  watts,  just  as  one  ordinarily 
calculates  the  core  loss  watts. — Lond.  Elec.,  June  8. 

High-Tension  Transformer. — Nagel. — An  illustrated  descrip¬ 
tion  of  a  400,ooo-volt,  200-kw  transformer,  built  by  the  Siemens- 
Schuckert  works  for  cable  testing.  Several  new  improvements 
are  employed  in  the  design. — Elek.  Bahnen,  May  23. 

Lamps  and  Lighting. 

Lighting  of  Railway  Carriages. — An  illustrated  description  pf 
the  Vickers-Hall  system  of  electric  lighting  for  railway  carriages. 
— Lond.  Elec.  Rev.,  June  i ;  a  correction  of  a  diagram  in  Lond. 
Elec.  Rev.,  June  8. 

Traction. 

Adhesion  Weight  of  Electric  Locomotives. — Ossanna. — A  great 
advantage  of  the  electric  locomotive  over  the  steam  locomotive 
is  the  smaller  weight  and  especially  the  more  favorable  ratio  of 
the  total  weight  of  the  locomotive  to  the  adhesion  weight 
(whereby  in  the  case  of  steam  the  weight  of  the  tender  is  to  be 
added  to  that  of  the  locomotive).  With  electric  locomotives  the 
adhesion  weight  may  easily  be  made  equal  to  the  locomotive 
weight,  but  this  is  never  possible  with  steam  locomotives.  In 
case  of  steam  there  are  actual  cases  in  which  the  adhesion 
weight  is  not  one-third  of  the  locomotive  weight,  and  even  with 
high-speed  locomotives  for  mountain  roads  the  adhesion  weight 
is  generally  not  one-half  the  locomotive  weight.  With  the  same 
adhesion  weight,  direct-current  or  three-phase  current  locomo¬ 
tives  can  develop  greater  tractive  force  than  steam  locomotives, 
because  the  torque  of  the  former  is  constant,  while  with  steam 
locomotives  the  maximum  torque  is  greater  by  15  or  20  per 
cent  than  the  average  torque.  Thus  in  some  cases  of  actual 
electrical  practice  the  ratio  of  tractive  force  to  adhesion  weight 
is  I  to  3.5,  while  such  a  ratio  has  never  been  obtained  with 
steam  locomotives.  This  advantage  of  direct-current  and  three- 
phase  current  locomotives  over  the  steam  locomotive  would  ap¬ 
pear  not  to  exist  for  single-phase  locomotives  because  the  single¬ 
phase  commutator  motors  develop  a  torque  which  varies  in  a 
much  greater  degree  than  that  of  the  steam  locomotive.  As  a 
matter  of  fact  the  maximum  torque  of  a  single-phase  commu¬ 
tator  motor  is  about  twice  that  of  the  average  torque.  From 
this  it  would  seem  that  in  order  to  prevent  entirely  any  slipping 
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of  the  wheels  on  the  rails,  an  adhesion  weight  is  required  twice 
that  necessary  for  constant  torque  momentum.  In  this  respect 
the  single-phase  locomotive  would  appear  to  be  inferior  even  to 
the  steam  locomotive,  but  the  author  shows  by  mathematical 
analysis  that  this  would  be  a  wrong  conclusion,  and  that  as  a 
matter  of  fact  the  single-phase  locomotive  is  almost  as  good 
as  the  direct-current  and  three-phase  locomotives  in  this  regard. 
—Elek.  Bahnen,  May  4. 

Electric  Towing  for  Canals. — Block. — The  continuation  of  his 
long  detailed  and  fully-illustrated  description  of  the  recently 
opened  Teltow  Canal.  Electric  towing  has  been  exclusively 
adopted.  Electric  locomotives  run  on  rails  on  the  tow  path, 
being  supplied  with  current  from  an  overhead  wire.  At  two 
places  the  canal  passes  through  lakes,  where  it  is  impossible  to 
tow  the  boats  from  a  tow  path  so  that  they  are  to  be  hauled  by 
tug  boats.  A  great  many  tests  were  made  with  different  kinds 
of  tug  boats.  Electric  tug  boats  were  used,  either  equipped  with 
a  storage  battery  or  supplied  with  current  from  a  double  over¬ 
head  wire,  but  a  tug  boat  provided  with  an  oil  engine  was  found 
most  suitable.  Absolute  freedom  from  smoke  was  a  necessity 
for  aesthetic  reasons.  The  two  tow  paths  are  provided  with  a 
track  of  one-meter  gauge,  with  rails  weighing.  20  kg.  per  meter. 
Preliminary  tests  show  that  with  a  speed  of  4  km.  (2j4  miles) 
per  hour  the  tractive  resistance  is  0.85  kg.  per  ton  of  useful  load, 
the  total  power  0.014  kw  per  ton  and  the  energy  consumption 
3.5  watt-hours  per  ton-km.  With  a  speed  of  4.5  km.  (2)4  miles) 
per  hour,  the  corresponding  figures  are  1.035  kg-,  o.02i  kw,  4.25 
watt-hours,  with  a  speed  of  5  km.  (3  miles),  they  are  1.34  kg., 
0.0284  kw  and  5.25  watt-hours.  The  efficiency  of  the  locomo¬ 
tive  averaged  about  65  per  cent.  The  construction  of  the  loco¬ 
motive  is  shown  in  Fig.  3.  It  is  provided  with  three  axles. 


FIG.  3. — ELECTRIC  TOWING  LOCOMOTIVE. 

Only  the  two  at  the  front  are  driving  axles,  each  being  provided 
with  a  series  motor  of  8  hp  capacity  for  continuous  operation, 
when  running  at  800  revolutions  at  550  volts  direct  current  with 
double  gearing.  Above  the  back  axle  a  horizontal  axle  is  pro¬ 
vided  around  which  the  towing  pole  may  be  turned  so  as  to 
be  raised  or  lowered.  This  is  done  with  a  3-hp  electric  motor. 
The  upper  end  of  this  towing  pole  has  a  funnel  through  which 
the  towing  cable  runs.  This  steel  cable,  which  is  10  mm.  thick, 
is  wound  on  a  drum  which  is  also  electrically  driven  by  a  3-hp 
motor.  The  winding  drum  is  not  firmly  fixed  to  its  axle,  but  is 
connected  to  it  by  means  of  a  friction  coupling;  the  springs  are 
generally  adjusted  so  that  when  the  tractive  force  becomes  more 
than  1,200  kg.  the  drum  revolves  around  the  axle  and  the  cable 
slowly  passes  off  from  the  drum.  At  starting  where  for  a  load 
of  a  6oo-ton  boat  a  tractive  force  of  about  2,000  kg.  is  required, 
the  cable  is  slowly  wound  off  from  the  drum  so  that  the  locomo¬ 
tive  is  not  subjected  to  heavy  pulls.  The  towing  pole  is  raised 
when  the  locomotive  passes  boats  on  the  bank  of  the  river,  which 
are  being  loaded  or  unloaded.  The  article  is  to  be  continued. — 
Elek.  Zeit.,  June  7. 


Electrolysis  of  Underground  Pipes. — A  general  summary  of 
the  report  of  the  Committee  on  Electrolysis  of  the  American  Gas 
Light  Association,  of  which  A.  G.  Glasgow  is  chairman  and 
A.  F.  Ganz,  of  Stevens  Institute,  is  consulting  engineer.  The 
conclusions  of  the  committee  are  as  follows:  First,  electric  rail¬ 
ways  should  be  held  responsible,  by  the  terms  of  their  franchise, 
for  all  damage  to  others  engaged  in  the  discharge  of  franchise 
obligations  or  in  any  lawful  pursuit  or  occupation,  caused  by  their 
overt  failure  to  control  their  own  currents.  Second,  the  im¬ 
munity  of  street  piping  and  other  metal  in  centers  of  population 
from  electrolytic  damage  due  to  stray  currents  demands  that 
electric  railways  shall  employ  in  such  districts  completely  in¬ 
sulated  metallic  circuits  for  all  currents;  and  such  railways  may 
be  especially  exempted  by  ordinance  from  responsibility  regard¬ 
ing  electrolysis  so  long  as  they  effectively  maintain  such  circuits. 
Third,  in  small  communities  where  local  conditions  are  favorable, 
or  wherever  the  property  liable  to  electrolysis  damage  is  of 
minor  value,  the  rails  may  be  used  for  the  return  current,  sub¬ 
ject  to  clause  first,  provided:  (i)  The  potential  difference  in 
the  rails  be  sufficiently  reduced  by  properly  balanced  return  feed¬ 
ers  and  through  bonding  (the  “committee  cannot  indicate  suitable 
local  voltages,  but  it  has  been  seen  that  the  German  commission 
commend  a  present  maximum  potential  difference  of  one  volt”). 
(2)  The  rail  foundations  be  constructed  to  increase  as  much  as 
practicable  the  resistance  between  the  rails  and  earth;  and  (3) 
There  be  proper  supervision  to  insure  conformance  with  these 
requirements.  Fourth,  in  rural  districts,  or  wherever  no  property 
is  liable  to  electrolytic  corrosion  the  uninsulated  rails  may  be 
used  per  se  for  the  return  current. — Progressive  Age,  June  15. 

Mountain  Road. — Hotopf. — The  first  parts  of  a  detailed  illus¬ 
trated  description  of  the  electric  equipment  of  the  Filder  road, 
which  connects  Stuttgart  with  the  Filderebene,  and  which  has 
a  total  length  of  31.4  km.  While  most  of  the  line  is  built  as  an 
adhesion  road,  a  length  of  2  km.  is  rack  and  pinion.  The  line 
is  supplied  with  direct  current  at  600  volts;  the  motors  are  spe¬ 
cially  constructed  for  mountain  roads  and  are  shunt-wound  so 
as  to  recuperate  energy  when  going  down  hill. — Elek.  Bahnen, 
May  23  and  June  2. 

Single-Phase  Railway. — Some  notes  on  progress  made  on  the 
Swiss  experimental  railroad  between  Seeback  and  Wettingen. 
The  Swiss  Federal  Railway  authorities  have  completed  their 
official  tests  on  the  section  between  Affaltern  and  Regenstorf, 
and  a  regular  service  is  now  running  as  far  as  the  latter  station. 
Some  trouble  was  experienced  at  first  from  the  interference  of 
the  power  circuit  with  the  telephones  near  the  track,  but  this 
has  now  been  to  a  great  extent  got  over.  Work  is  being  pushed 
forward  on  the  Regenstorf-Wettingen  section;  4,700  train-miles 
have  been  run  since  the  commencement  of  operations  on  Jan¬ 
uary  15,  1905.  The  newer  of  the  two  locomotives,  which  has 
been  in  service  since  November  10,  1905,  is  equipped  with  some 
of  the  largest  single-phase  motors  in  use,  being  of  250  hp  capacity 
each.  As  soon  as  the  whole  line  is  complete  a  new  i,ooo-hp  ex¬ 
press  locomotive  will  be  put  into  service.  The  whole  of  the 
equipment  was  supplied  by  the  Oerlikon  Company. — Lond.  Elec., 
June  8. 

Electric  Railways  of  Switzerland. — Mueller. — In  Switzerland 
the  total  length  of  electric  roads  is  15.8  per  cent  of  all  railroads 
(against  6.8  in  Germany).  The  author  gives  a  great  manj 
statistical  data  in  very  concise  form  on  all  Swiss  electric  railways. 
— Elek.  Bahnen,  May  4  and  14. 

Block  Signals. — An  illustrated  description  of  the  block  signal 
and  interlocking  system  adopted  for  the  electric  zone  of  the  New 
York  Central  lines  in  New  York  City.  Alternating  current  is 
used  for  signal  operation,  the  track  rails  being  retained  for  the 
return  direct-current  circuit. — St.  R’y  Jour.,  June  9. 

Installatloiis,  Systems  and  Appliances. 

British  Central  Station  Statistics. — A  large  table  giving  in  20 
different  columns  detailed  information  on  the  423  British  central 
stations  and  their  equipment. — Supplement  to  Lond.  Elec.  Rev., 
June  8. 

South  Africa. — Poole. — A  table  giving  statistical  data  on  elec¬ 
tricity  supply  stations  of  South  Africa.  The  paper  gives  infor¬ 
mation  on  24  lighting  systems  and  8  tramway  systems.  The 
largest  lighting  plant  is  in  Kimberley  and  has  a  capacity  of  3.5«>' 
kw. — Lond.  Elec.  Rev.,  June  i. 
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ELECTRICAL  WORLD. 


Starting  Rheostats. — Georges. — A  mathematical  article  on  pro¬ 
portioning  the  steps  in  a  starting  rheostat  for  direct  and  alter¬ 
nating-current  motors  by  graphical  methods. — Elek.  Bahnen, 
May  14. 

Electrophysics  and  Magnetism. 

Ratio  of  Electromagnetic  and  Electrostatic  Units. — Rosa  and 
Dorsey. — An  abstract  of  a  Phys.  Soc.  paper.  The  ratio  of  the 
electromagnetic  and  electrostatic  units  is  of  fundamental  im¬ 
portance  in  Maxwell’s  electromagnetic  theory  of  light,  since 
this  ratio  represents  the  velocity  of  light.  Although  this  ratio 
has  been  determined  by  various  investigators,  their  results  do 
not  give  its  value  to  within  one  part  in  a  thousand,  as  there  are 
considerable  differences  in  the  values  obtained.  The  authors 
have  been  carrying  out  a  series  of  investigations  for  nearly  two 
years  in  order  to  determine  its  value  at  least  to  i  part  in  5,000, 
and  hope  to  fix  its  value  to  within  i  in  10,000.  They  have  em¬ 
ployed  more  than  one  method  and  more  than  one  apparatus  and 
have  averaged  the  working  conditions  in  many^  ways.  The  mean 
value  of  all  their  measurements  is  about  299,610  km.  per  second. 
—Phys.  Rev.,  June. 

Radiothorium. — Hahn. — In  a  previous  paper  the  author  has 
given  an  account  of  the  methods  of  separation  and  the  radio¬ 
active  properties  of  a  very  active  substance,  called  radiothorium, 
which  was  prepared  from  the  Ceylon  mineral,  thorianite.  Radio¬ 
thorium  was  found  to  be  probably  a  slowly  changing  product  of 
thorium — the  latter  is  then  supposed  to  be  inactive — which  lies 
between  thorium  and  thorium-X.  Radiothorium  possesses  in 
an  intense  degree  all  the  radioactive  properties  of  thorium,  for 
it  gives  rise  to  thorium-X,  the  thorium  emanation,  and  the  char¬ 
acteristic  active  deposit.  On  account  of  its  great  activity  radio¬ 
thorium  is  a  far  more  suitable  source  than  the  feebly  active 
thorium  for  the  investigation  of  the  properties  of  its  radiations. 
In  the  present  paper  the  author  discusses  the  range  of  the  alpha 
particles  in  air  from  the  active  deposit  of  radiothorium  by  the 
methods  of  scintillation  and  by  an  electrical  method.  He  proves 
that  the  product,  called  thorium-B,  is  complex  and  consists  of 
two  distinct  alpha-ray  products  which  have  different  ranges  of 
ionization  in  air.  He  finally  investigates  the  magnetic  and  elec¬ 
trostatic  deflection  of  the  alpha  particles  from  the  active  deposit. 
— Phil.  Mag.,  June. 

Ionisation  Produced  by  Alpha  Rays. — Bronson. — A  paper  con¬ 
taining  an  account  of  an  investigation  of  two  entirely  distinct 
but  closely  related  problems.  The  first  is  an  investigation  to 
determine  how  the  ionization  produced  by  an  alpha  particle  varies 
near  the  end  of  its  path.  It  appears  likely  that  the  alpha  particle 
looses  its  energy  very  rapidly  near  the  end  of  its  path  by  colli¬ 
sion  with  the  gas  molecules  and  is  quickly  absorbed  by  a  thick¬ 
ness  of  air  of  7.  2  cm.  The  second  part  of  the  paper  is  an  in¬ 
vestigation  to  prove  definitely  whether  radium-B  emits  alpha  par¬ 
ticles  which  are  able  to  ionize  the  air  for  even  a  short  distance. 
This  question  is  answered  by  the  author  in  the  negative. — Phil. 
Mag.,  June. 

Discharge  Between  Parallel  Plates. — Townsend. — A  mathe¬ 
matical  paper  with  an  account  of  experiments  on  the  field  of  force 
in  a  discharge  between  parallel  plates. — Phil.  Mag.,  June. 

Units*  Measurements  and  Instruments. 

Color  Phenomena  in  Photometry. — Dow. — An  abstract  of  a 
British  Phys.  Soc.  paper.  The  question  has  often  been  raised 
whether  it  is  physiologically  possible  to  compare  lights  of  differ¬ 
ent  colors.  The  author  has  found  that  it  is  chiefly  a  matter  of 
practice.  A  great  difficulty  arises  from  the  fact  that  the  central 
portion  of  the  retina  is  more  sensitive  to  red,  and  less  sensitive 
to  green,  than  the  surrounding  portion.  Therefore,  when  we  at¬ 
tempt  to  photometer  lights  of  different  color,  enormous  differ¬ 
ences  are  found  as  the  distance  of  the  eye  from  the  photometer 
screen  is  altered,  and  utterly  different  results  are  obtained  with 
different  photometers.  Curves  are  given  in  the  paper  showing 
the  effect  of  altering  the  distance  of  the  eye  when  an  incandescent 
mantle  is  compared  against  a  gas  standard  with  the  Joly  pho¬ 
tometer.  Differences  of  5  per  cent  can  easily  be  obtained.  An 
experiment  was  shown  at  the  meeting  to  demonstrate  that  the 
Purkinje  phenomenon,  generally  regarded  as  a  great  cause  of 
uncertainty  in  ordinary  work,  only  becomes  noticeable  at  very 
small  illuminations  and  with  comparatively  large  fields  of  view. 
The  Purkinje  effect  can  be  physiologically  explained  by  the  action 
of  the  “rods”  and  “cones”  on  the  retina.  The  comparative  weak- 
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ness  of  the  Purkinje  effect  with  small  fields  can  be  explained  by 
the  fact  that  the  central  portion  of  the  eye  contains  practically 
no  rods,  but  only  cones.  The  paper  also  describes  experiments 
to  show  that  flicker  photometers  seem  to  be  affected  by  color 
phenomena,  but  to  a  smaller  extent  than  ordinary  ones.  In  any 
case,  whether  flicker  or  an  ordinary  photometer  is  adopted,  it  is 
necessary  to  specify  the  size  of  the  field,  the  distance  of  the  eye 
and  the  order  of  illumination  used,  in  order  to  get  consistent 
results. — Lond.  Elec.,  June  8. 

Measuring  Short  Intervals  of  Time. — Devaux-Charbonnel. — 
A  note  on  a  French  Society  paper  describing  a  method  of  meas¬ 
uring  very  short  intervals  of  time  by  means  of  the  discharge  of 
a  condenser,  for  which  method  a  high  degree  of  accuracy  is 
claimed.  It  is  specially  adapted  for  determining  the  period 
which  elapses  while  the  contact  lever  of  some  chronograph  ap¬ 
paratus  passes  over  from  one  contact  to  another  in  order  to  elim¬ 
inate  the  error  introduced  by  its  appreciable  time  of  action.  A 
condenser  of  a  capacity,  C,  is  taken  and  shunted  by  a  resistance, 
R.  One  side  of  the  condenser  is  connected  to  one  pole  of  a 
battery  and  to  one  terminal  of  a  ballistic  galvanometer.  The 
other  side  is  connected  to  the  moving  lever  and  the  two  contacts 
are  connected  to  the  other  terminals  of  the  battery  and  gal¬ 
vanometer,  respectively.  When  the  lever  ceases  to  make  contact 
with  stud  connected  to  the  battery,  the  condenser  commences  to 
discharge  itself  through  the  resistance,  R,  until  the  other  con¬ 
tact  is  reached,  when  the  remainder  of  the  charge  passes  through 
the  ballistic  galvanometer.  This  has  been  previously  calibrated 
by  allowing  the  whole  discharge  to  pass  through  it.  The  frac- 
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tion  of  the  charge  passing  through  is  equal  to  ^ from  which 
the  time  (/)  can  be  calculated.  Results  of  observations  of  the 
time  taken  to  close  a  discharge  key  are  given,  and  are  of  the 
order  of  0.001  of  a  second. — Lond.  Elec.,  June  8. 

Bihlar  Galvanometer. — Campbell. — Before  the  British  Phys. 
Soc.  the  author  recently  exhibited  a  bifilar  galvanometer  free 
from  zero  creep.  For  measuring  direct  currents  and  voltages 
of  ordinary  range  (from  o.i  amp.  or  volt  and  upwards)  moving 
coil  galvanometers  with  shunts  or  added  resistances  are  con¬ 
venient.  The  usual  instruments,  however,  are  affected  by  gradual 
displacement  of  zero  (due  to  elastic  set)  when  a  deflection  is 
maintained  for  some  time.  This  difficulty  is  overcome  by  re¬ 
placing  the  ordinary  torsional  suspension  by  a  bifilar  system  in 
which  the  two  wires  are  so  far  apart  that  the  gravity  control 
quite  swamps  that  due  to  the  torsion  of  the  wires.  In  the  in¬ 
strument  shown  the  wires  were  more  than  i  cm.  apart  and  the 
sensitivity  with  40  ohms  resistance  was  400  mm.  at  i  metre  for 
0.001  amp.;  this  is  sufficient  for  many  purposes.  The  full  de¬ 
flection  may  be  maintained  for  hours  without  causing  a  zero  creep 
of  1  part  in  2,000.  To  attain  good  damping  a  very  powerful  mag¬ 
net  is  used. — Lond.  Elec.,  June  8. 

Galvanometer. — An  abstract  of  a  Phys.  Soc.  paper  of  a  mathe¬ 
matical  nature  on  some  properties  of  the  moving  coil  galvanom¬ 
eter. — Phys.  Rev.,  June. 

Magnetic  Action  at  a  Distance  on  Board  Ship. — Ende  and 
Arldt. — Two  mathematical  communications  on  this  subject. — 
Elek.  Zeit.,  June  7. 

Telegraphy*  Telephony  and  Signals. 

Electrolytic  Wave  Detector. — Austin. — An  abstract  of  a  Phys. 
Soc.  paper  on  the  Fessenden  electrolytic  wave  detector.  The 
principal  results  of  the  experiments  of  the  author  are  as  follows: 
When  the  polarization  is  complete,  enough  so  that  a  sensitive 
galvanometer  can  be  used,  a  few  thousandths  volts  alternating 
e.m.f.  can  be  detected.  The  decrease  in  the  resistance  of  the 
cell  is  approximately  proportional  to  the  square  of  the  applied 
alternating  e.m.f.  With  increasing  polarizing  e.m.f,  the  sensi¬ 
tiveness  increases  to  a  maximum,  after  which  it  remains  con¬ 
stant  or  decreases.  Under  favorable  conditions  the  cell  is  found 
to  be  about  equally  sensitive  with  positive  (oxygen)  or  negative 
(hydrogen)  polarization.  At  times,  however,  the  action  with 
negative  polarization  is  irregular,  the  resistance  occasionally  in¬ 
creasing  instead  of  decreasing.  The  resistance  of  the  cell  is 
very  variable,  depending  on  the  polarizing  e.m.f.  When  the 
polarizing  e.m.f.  is  low,  it  may  be  50,000  ohms  or  more,  while 
at  the  point  where  the  polarization  is  beginning  to  break  down 
it  is  sometimes  less  than  1,000  ohms.  In  the  case  of  rapid  oscil¬ 
lations  the  effective  resistance  is  modified  by  the  fact  that  the 
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cell  acts  as  a  condenser.  For  slow  alternations  the  cell  is  equally 
sensitive  whether  the  small  electrode  is  minute  or  of  considerable 
size.  For  oscillations  of  the  period  usually  employed  in  wire¬ 
less  telegraphy  the  area  should  not  exceed  0.0003  nim.  This 
difference  in  .action  is  .probably  due  to  the  capacity  effect  of  the 
point.  In  order  to  test  the  hypothesis  that  heat  is  a  prominent 
factor  in  breaking  down  the  polarization  resistance  at  the  small 
electrode,  this  elestrode  was  made  in  the  form  of  a  loop  of  wire 
through  which  an  alternating  heating  current  could  be  passed. 
It  is  found  that  the  heating  of  the  electrode  produces  a  marked 
diminution  in  the  resistance  of  the  cell,  which  indicates  that 
heat  is  at  least  one  of  the  factors  in  the  phenomenon. — Phys. 
Rev.,  June. 


be  better'  in  proportion  as  the  governor  moves  quicker.  Any 
governor  for  rapidly  varying  loads,  requiring  more  than  two 
or  three  seconds  to  make  its  complete  stroke,  will  not  give  reg¬ 
ulation  which  is  good  enough  for  present  commercial  require¬ 
ments. 


Geijeral  Electric  Tantalum  Incandescent  Lamps 


The  tantalum  lamp  is  now  wing  produced  in  this  country  at 
the  General  Electric  Company’s  lamp  works  at  Harrison,  N.  J., 
and  is  offered  by  it  to  the  electrical  trade  as  a  lamp  giving  the 
lowest  consumption  of  any  form  of  commercial  incandescent  lamp 
available  to-day.  The  General  Electric  tantalum  lamp  gives 
an  actual  consumption  of  two  watts  per  candle,  based  on  the  mean 
horizontal  English  Parliamentary  Standard,  with  an  average  useful 
life  on  direct-current  circuits  of  700  hours  or  more.  When  used 
with  the  special  Holophane  pagoda  reflectors  provided  with  the 
lamps,  as  shown  in  the  accompanying  illustration,  the  downward 
illumination  is  increased  to  one  candle  per  watt  or  better. 
Two  forms  of  reflectors  are  provided:  the  distributing  form  and 
the  concentrating  form,  which  gives  a  more  centralized  distri¬ 
bution  beneath  the  lamp. 

The  lamp  is  at  present  supplied  by  the  General  Electric  Com¬ 
pany  in  but  one  size,  having  a  consumption  of  44  watts  and  giv¬ 
ing  a  mean  horizontal  rating  of  22  cp,  equivalent  to  25  hefners. 


Water  Wheel  Governors 


The  Lombard  Governor  Company,  Ashland,  Mass.,  has  re¬ 
cently  placed  on  the  market  a  form  of  water  wheel  governor, 
designated  as  Type  Q,  which  has  been  designed  for  maximum 
stability  and  accessibility  of  the  controlling  mechanism.  As 
shown  in  the  accompanying  illustration,  the  terminal  shaft  is 
placed  near  the  ground  with  the  power  cylinder  above.  The 
hydraulic  cylinder  is  cast  of  hard  iron,  in  one  piece  with  the 
valve  chamber  and  the  support  for  the  centrifugal  balls.  The 
base  frame  has  the  shaft  bearings  cast  integral,  so  that  the  heavy 
stresses  which  are  transpiitted  cannot  possibly  cause  displace¬ 
ment  of  any  parts.  The  piston  rod  is  of  drawn  steel,  the  rack 
is  forged  and  cut  from  open  hearth  steel  and  the  rack  gfear  is 
cut  from  a  solid  steel  bar.  The  terminal  shaft  is  ground  and  has 


V,  22-CP  TANTALUM  LAMP. 

It  is  made  for  voltages  of  100  to  130  volts  and  fitted  only  with 
the  stahdard  Edison  base.  It  is  not  recommended  for  use  on 
alternating-current  circuits. 

This  lamp  will  enable  central  stations  to  reduce  the  cost  of 
lighting  to  the  customer  and  therefore  meet  and  resist  compe¬ 
tition,  secure  additional  desirable  business  and  increase  their 
net  earnings.  While  the  first  cost  of  the  tantalum  lamp  is  some¬ 
what  higher  than  that  of  the  ordinary  carbon  filament  lamp,  this 
additional  cost  is  saved  several  times  over  by  the  consumer  buy¬ 
ing  electricity  at  average  meter  rates  given  by  electric  lighting 
companies.  The  average  life  of  the  lamps  is  about  750  hours  and 
the  value  of  the  new  lamp  as  shown  by  the  saving  they  secure 
in  consumers’  cost  of  electricity  at  various  rates  per  kilowatt-hour, 
is  given  in  the  following  table : 

Saving  in  cost  of  electricity  at  various  rates  of 
22-cp,  44-watt  tantalum  lamp. 

Rate  per  Over  present  Over  present 

kw-hour  cents.  3.5-watt,  aa-cp  lamp.  3.1-watt,  as-cp  lamp. 

10  $a.47  $1.80 

11  a. 83  1.98 

la  a.97  a.13 

13  3-24  2.33 

14  3-47  a.si 

15  372  a.69 

It  is  expected  that  the  new  lamp  will  be  supplied  to  lighting 
customers  on  direct-current  circuits  on  a  liberal  policy  as  to 
charges,  either  on  a  renewal  or  on  a  purchase  basis.  The  lamp 
possesses  several  attractive  features  which  should  appeal  both 
to  the  central  station  man  and  to  his  customer.  The  advertising 
value  of  this  new  lamp  as  a  novelty  represents  an  asset  to  the 
lighting  company  first  introducing  it  to  the  public  in  its  section. 
The  brilliancy  and  quality  of  light  of  the  tantalum  lamp  is  un¬ 
surpassed  and  is  predicted  to  render  it  most  attractive  to  the 
consuming  public. 


.  WATER  WHEEL  GOVERNOR. 

the  rack  gear  shrunk  on  by  heat.  All  relay  and  regulating  valves 
have  renewable  parts  of  hardened  steel.  The  centrifugal  and  anti¬ 
racing  mechanisms  are  of  standard  form.  The  hand  wheel 
device  has  a  simple  disconnecting  clutch  for  the  terminal  shaft. 

The  governor  is  equipped  with  a  regulating  valve  and  a  relay 
valve,  each  of  which  has  an  adjustable  lap.  The  sensitiveness 
of  the  governor  may  be  increased  or  diminished  at  will,  while 
it  is  in  operation,  by  moving  the  micrometer  cap  of  the  regulating 
valve.  The  maximum  speed  of  motion  of  the  turbine  gates  may 
6e  varied  through  a  wide  range  by  the  relay  valve  adjustment. 
When  safety  permits,  the  governor  may  be  adjusted  to  completely 
open  or  close  the  turbine  gates  w’ithin  one  second.  Much  slower 
action  is  easily  obtainable;  but  it  should  be  generally  known 
that  where  hydraulic  conditions  permit,  the  speed  regulation  will 


On  an  equal  pro-rated  useful  life  basis  with  present  i6-cp,  3.1-  cases  of  great  advantage.  This  is  particularly  true  where  the 

watt  lamps,  central  stations  now  supplying  free  renewals  could  motor  is  to  be  direct  connected  to  or  built  into  a  machine  which 

afford  to  supply  tantalum  lamps  at  a  low  figure  without  adding  it  is  to  drive.  Particular  attention  is  called  to  the  fact  that  this 

to  their  present  lamp  renewal  costs.  Central  stations  now  fur-  design  secures  a  motor  of  small  dimensions  and  light  weight, 

nishing  free  renewals  of  3.S-watt  lamps  could  similarly  supply  not  so  much  by  a  reduction  of  the  motor  proper  as  by  the  cur- 

the  tantalum  lamp  at  a  little  higher  figure 
without  increasing  their  renewal  costs.  In 
any  case  the  consumer,  as  shown  by  the 
foregoing  table,  would  save  several  times 

the  value  of  the  charges  of  the  tantalum  M  Iffwor  ■HB  Jr 
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Riveted  Frame  Induction 
Motors. 


The  Stanley-G.  I.  Electric  Manufacturing 
Company,  Pittsfield,  Mass.,  has  just  placed 
upon  the  market  a  type  of  polyphase  induc¬ 
tion  motor  which  possesses  the  distinguish¬ 
ing  characteristic  of  having  the  laminated 
iron  core  of  the  stator  freely  exposed  to 
the  air  around  its  entire  periphery.  The  frame  is  held  to¬ 
gether  by  means  of  a  riveted  construction  which  has  rendered 
it  possible  to  do  away  with  the  cast  iron  ribs  which  are  used 
with  motors  of  larger  sizes.  In  this  way  it  is  unnecessary  to 


FIG.  3. — DISSEMBLED  VIEW  OF  3-HP  MOTOR. 


tailment  of  the  material  which  is  of  no  active  value.  Every 
particle  of  the  material  included  is  put  to  valuable  use. 

Fig.  I  illustrates  a  motor  of  this  new  type  side  by  side  with 
an  early  Stanley  motor  of  higher  speed  and  the  same  output, 
which  was  on  the  market  fifteen  years  ago.  The  progress  in 
induction  motor  engineering  cannot  be  more  strikingly  illustrated, 
especially  when  it  is  remembered  that  the  present  motor  excels 
the  old  type  in  points  of  efficiency  and  general  performance  to  as 
marked  a  degree  as  in  size  and  weight. 

These  motors  are  built  in  sizes  from  i  to  75  hp,  and  for  two- 
phase  or  three-phase  current.  The  secondary  is  in  each  case  of 
the  squirrel-cage'  type,  the  simple  and  indestructible  character 
of  which  is  well  known.  No  switches  or  moving  electrical  con¬ 
tacts  whatever  are  used,  so  that  the  motor  is  unaffected  by 
dust  or  dirt.  Furthermore,  there  is  no  danger  from  electric 
sparks. 


Small  Curtis  Steam  Turbine 


FIG.  I. — NEW  MOTOR  AND  OLD  STANLEY  MOTOR  OF  TYPE  BUILT 
13  YEARS  AGO. 

use  end  castings  of  greater  diameter  than  the  laminations,  and 
thus  the  dimensions  and  weights  of  the  motors  are  greatly  re¬ 
duced.  The  design  and  construction  are  such  that  the  as¬ 
sembled  structure  is  made  rigid  and  incapable  of  distortion. 
The  feet  of  the  motor,  which  are  a  part  of  the  end-frame  cast- 


The  accompanying  illustration  shows  a  7S-kw  Curtis  steam 
turbine  generating  set,  of  a  type  adapted  for  train-lighting,  as 
an  exciter  in  generating  stations  and  for  auxiliary  power  of 


FIG.  2. — THREE-QUARTER  VIEW  POLYPHASE  MOTOR. 

ing,  are  spread  well  apart  so  as  to  give  the  motor  a  substantial 
base. 

The  advantages  of  the  design  described  above  are  apparent. 
The  motors  are  light  in  weight  and  therefore  easily  handled, 
and  may  be  supported  for  operation  in  places  where  heavier 
motors  could  not  be  used.  The  small  dimensions  are  in  many 


SMALL  CURTIS  STEAM  TURBINE. 

all  kinds  where  small  space  and  quiet  running,  as  well  as  mini¬ 
mum  expense  for  installation,  are  of  importance.  Machines  are 
built  for  these  purposes  in  sizes  from  15  kw  to  300  kw,  for 
operating  either  condensing  or  non-condensing  at  pressures  rang¬ 
ing  from  80  to  200  lbs.  in  the  smaller  sizes  and  from  lOO  to 
200  lbs.  in  the  larger  types,  without  reducing  valve  and  at  any 
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degree  of  superheat  up  to  about  200®  F.  without  danger  of  in¬ 
jury. 

In  these  smaller  sizes  of  turbines  the  bearings  are  supplied 
with  oil  by  the  usual  oil  rings  and  wells  of  ample  proportions. 
Since  the  system  is  closed,  there  is  no  waste  of  oil  from  spat¬ 
tering  or  other  causes.  No  internal  lubrication  is  necessary, 
and  as  a  result  the  exhaust  steam  can  be  used  in  heating  sys¬ 
tems  or  in  manufacturing  processes,  as  it  is  entirely  free  from 
oil. 

The  speed  of  the  turbine  is  held  constant  by  a  centrifugal 
governor  which  controls  the  steam  supply  entering  the  turbine. 
A^-uniform  speed  is  obtained  irrespective  of  load  conditions.  In 
addition  to  the  regular  governor  an  emergency  governor  is  sup¬ 
plied  which  shuts  off  the  steam,  if  for  any  reason  the  speed  should 
rise  a  certain  percentage  above  that  fixed  as  normal.  This  en¬ 
tirely  eliminates  any  danger  of  excessive  speeds. 

The  generators  in  these  turbine  sets  gain  indirectly  in  com¬ 
pactness  because  of  the  higher  operating  speeds  as  compared 
with  generators  of  the  engine  driven  type,  and  the  cylindrical 
design  of  the  turbine  suits  exactly  the  compact,  well  propor¬ 
tioned  electrical  unit. 

From  their  compactness  and  absence  of  vibration,  the  small 
Curtis  steam  turbine  sets  have  found  a  wide  field  in  electrical 
train  lighting,  mounted  either  on  the  locomotive  or  in  the  bag¬ 
gage  car,  as  exciter  sets  in  power  houses,  and  for  small  power 
and  lighting  installations.  Being  easily  and  quickly  located  in  an 
odd  corner,  they  have  been  found  exceptionally  well  adapted  for 
auxiliary  units  in  manufacturing  establishments.  In  the  smaller 
sizes  the  set  makes  an  ideal  unit  for  marine  work. 


Improvements  in  Water-Tight  Floors  for  Cen¬ 
tral  Stations. 


A  compound  which  is  coming  into  very  general  use  for  this 
purpose  is  known  as  “Hydrex,”  and  in  combination  with  “Hydrex 
felt,”  has  been  successfully  employed  on  the  battery  room  floors 
of  scMne  large  central  stations.  The  compound  is  melted  and 
mopped  on  hot  to  the  floor  and  between  two  layers  of  the  felt,  the 
latter  being  again  mopped  before  the  tile  or  brick  is  laid.  The 
joints  of  the  paving  material  are  run  with  the  compound,  and  in 
this  respect  the  procedure  is  similar  to  that  described  above,  the 
only  difference  being  in  the  material  applied,  depending  primarily 
upon  specially  made  felt.  The  Hydrex  compound  is  said  to  possess 
superior  acid-resisting  qualities  and  does  not  become  soft  at  the 
moderate  temperatures  which  render  asphalt  soft,  so  that  it  does 
not  ooze,  nor  place  the  floor  out  of  alignment.  There  is  consider¬ 
able  knack  in  applying  the  substance  so  as  to  properly  drain  the 
floor  and  the  walking  surface  above  it.  The  exposed  surfaces  in  the 
room  and  the  conduits  for  carrying  off  the  gases  are  painted  with 
Hydrex  cement,  a  liquid  having  the  consistency  of  thick  black 
paint,  which  is  applied  with  a  brush.  Iron,  wood  or  any  other 


In  laying  out  storage  battery  rooms  special  attention  must  be 
given  to  the  drainajrt-,  the  ventilation  of  the  lOom  and  to  the  ma¬ 
terial  used  in  the  construction,  owing  to  the  presence  of  tree 
sulphuric  acid  in  the  air  caused  by  the  gassing  of  the  batteries. 
Cement  floors  are  not  suitable  for  battery  rooms  because  of  the 
chemical  action  of  sulphuric  acid  on  the  cement ;  but  inasmich 
as  cement  enters  largely  in  the  construction  of  the  floors  of  nearly 
all  modern  fire-proof  structures,  it  cannot  be  readily  eliminated. 


FIG.  2. — APPLICATION  OF  “hYDREX”  FELT. 


FIG.  I. — BATTERY  ROOM,  DUANE  STREET  STATION  OF  THE  NEW  YORK 
EDISON  CO. 


substance  heavily  coated  with  this  cement  is  said  to  be  rendered 
acid-resisting. 

The  felt  used  is  very  tenacious  and  pliable  and  possesses  excel¬ 
lent  water-proofing  qualities,  being  absolutely  impervious  to 
water.  The  felt  was  originally  made  for  underground  water¬ 
proofing  and  to  resist  the  severe  conditions  of  such  work.  It  has 
been  extensively  used  in  water-proofing  foundations  of  power 
houses  and  in  water  pressure  work.  The  felt  also  possesses  excel¬ 
lent  insulating  qualities,  and  besides  being  used  under  generators 
to  insulate  them  from  the  ground  where  this  is  desirable,  it  has  also 
been  adopted  for  third  rail  insulation  on  some  of  the  large  trunk 
lines.  The  ordinary  tar  or  asphalt  papers  which  are  not  of  them¬ 
selves  water-proof,  are  not  suitable  for  such  work,  since  they 
soon  dry  out  and  disintegrate  when  exposed  to  the  atmosphere. 
There  has  always  been  a  demand  for  a  felt  having  the  nature  of 
a  membrane  which  in  addition  to  being  saturated  like  the  ordi¬ 
nary  so-called  water-proof  papers  was  at  the  same  time  treated 
by  some  additional  process,  so  as  to  be  in  itself  impervious  to 
air  and  water.  This  would  mean  a  felt  which  if  shaped  into  a 
box  and  filled  with  water  would  still  be  durable  and  elastic  and 
not  let  a  drop  of  water  pass  through. 

By  means  of  the  construction  above  outlined,  battery  rooms 
may  be  placed  on  the  upper  floors  of  stations,  leaving  the  base¬ 
ment  free  for  all  cable  runs,  high-tension  bus-bars,  air  chambers, 
rheostats,  resistances,  etc.,  and  permitting  a  well-designed  drain¬ 
age  system  which  would  be  impractical  were  the  battery  in  the 
basement  as  is  often  the  case.  An  impervious  felt  being  a  fair 
insulator,  it  may  be  used  in  a  number  of  places  where  a  cheap 
insulating  substance  is  desired.  The  felt,  which  is  made  by  the 
Hydrex  Felt  &  Engineering  Company,  of  New  York  City,  is  now 
being  used  in  water-proofing  the  Pennsylvania  tunnels  under 
New  York.  The  increasing  use  of  concrete,  especially  in  the 
foundations  of  modern  power  houses,  emphasizes  the  necessity 
of  a  reliable  material  and  method  for  water-proofing.  The  chief 
requisite  in  a  water-proofing  substance  is  elasticity,  which  will 
not  crack  with  any  settling  or  cracking  of  the  masonry.  The 
felt  is  also  used  in  the  roofs  of  power  houses  and  for  engine 
foundations. 


so  that  some  means  of  protecting  it  must  be  used.  The  usual 
method  of  laying  battery  room  floors  is  first  to  place  a  layer  of 
concrete  over  the  arches  and  floor  beams  and  then  finish  with  a 
coat  of  cement.  When  this  is  dry  the  floor  is  thoroughly  mopped 
with  hot  asphalt  and  tile  or  vitrified  brick  is  then  laid  with  1/16- 
in.  joints  which  are  filled  with  hot  asphalt  so  as  to  make  the  floor 
both  ac'd  and  water-proof.  It  is  characteristic  of  asphalt,  how¬ 
ever,  to  become  soft  in  warm  weather  and  to  be  depressed  under 
the  weight  of  the  batteries  which  causes  the  material  to  ^oze 
up  between  the  tile  or  other  paving  material.  Moreover,  the 
commercial  asphalt  is  so  adulterated  with  tar  and  pitch  that  it 
soon  becomes  useless  for  the  purpose  intended,  if  it  is  not  so 
from  the  beginning. 
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I  Industrial  and  Commercial  News 


Commercial  Intelligence, 

THE  WEEK  IN  TRADE.— Wholesale  trade  was  quieter,  but 
on  the  whole  very  satisfactory  conditions  prevail.  Relief  from 
drought  in  many  important  farming  sections  restored  prospects 
of  bountiful  harvests,  and  the  business  of  the  nation  maintained 
a  volume  that  is  exceptionally  heavy  for  the  season.  Some  evi¬ 
dences  of  conservatism  regarding  production  beyond  assured  de¬ 
mands  are  noted,  but  in  many  of  the  leading  industries  contracts 
have  been  placed  for  the  entire  ouput  during  the  remainder  of 
the  year,  while  steel  mills  are  booked  well  into  1907.  One  of 
the  features  of  the  week  was  the  settlement  of  the  coal  mining 
troubles  in  Ohio.  Railway  earnings  thus  far  available  for  June 
show  a  gain  of  10.5  per  cent  over  last  year’s  figures,  and  foreign 
commerce  at  the  port  of  New  York  exceeds  the  volume  in  1905 
by  $5,791,920  as  to  imports  and  $2,515,542  as  to  exports.  Manu¬ 
facturers  in  a  number  of  lines,  notably  hardware,  fine  cottons 
and  shoes,  report  orders  booked  ahead  to  a  greater  extent  than 
is  usual  at  this  time.  One  of  the  events  of  the  week  in  the 
iron  market  was  the  dissolution  of  the  so-called  gentlemen’s 
agreement  to  maintain  prices  on  Southern  foundry  pig  iron  and 
the  booking  of  some  orders  at  a  reduction  of  $i  per  ton.  Out¬ 
side  of  the  competitive  zone,  however,  the  tendency  is  to  main¬ 
tain  the  firmness  of  the  past  week.  The  steel-making  irons  arc 
higher  and  positively  scarce,  while  Bessemer  and  forging  steel 
billets  and  light  steel  rails  have  been  advanced  50  cents  to  $i 
per  ton.  Incidentally,  makers  of  cast-iron  pipe  are  being  offered 
premiums  of  $i  to  $2  per  ton  for  early  deliveries,  and  there  is 
talk  of  raising  sheet  bars.  Demand  for  finished  material  is 
heavy,  while  the  steel-rail  mills  have  added  to  their  already 
heavy  commitments  for  1906  and  1907.  Wire  products  display 
more  activity  than  is  usual  at  this  season,  and  sales  of  100.000 
tons  of  steel  bars  have  been  made  in  the  Chicago  district.  Cop¬ 
per  is  dull  and  prices  are  easier.  For  the  first  time  since  May 
II  copper  prices  were  reduced,  the  reduction  amounting  to 
to  3-16  cent.  This  was  on  indifferent  demand,  with  a  desire 
on  the  part  of  some  holders  to  work  off  a  portion  of  their  hold¬ 
ings.  The  closing  quotations  were  18  13/16  for  Lake,  i8j4  for 
electrolytic,  and  18  5/16  for  casting  stock.  Bradstreet’s  reports 
173  business  failures  last  week.  This  is  three  more  than  those 
of  the  week  previous;  also  of  the  corresponding  week  last  year. 

CONDITION  OF  COPPER  MARKET.— In  discussing  the 
recent  situation.  Copper  Gossip,  the  bulletin  of  the  National  Con¬ 
duit  &  Cable  Company,  says :  “It  is  the  consensus  of  opinion  that 
copper  will  be  in  good  demand,  not  only  until  the  end  of  1906, 
but  that  the  tendency  is  for  another  year  of  great  activity  in 
1907.  A  great  deal  depends  upon  the  character  of  this  year’s  crops. 
If  they  turn  out  as  favorable  as  last  season’s  business  wrill  un¬ 
doubtedly  feel  the  stimulating  effect  of  a  splendid  agricultural 
situation.  With  the  many  encouraging  features  noticed  at  all  trade 
centers  there  is  abundant  reason  to  regard  the  outlook  optim¬ 
istically.  Developments  in  electrical  quarters  all  point  to  an 
immense  demand  on  account  of  new  work  from  this  source.  The 
wire  consuming  industry  is  feeling  the  expansion  in  this  field 
to  an  extraordinary  degree,  and  with  the  prospects  in  sight  an 
enormous  tonnage  of  copper  will  be  required  for  electrical  equip¬ 
ments  alone.  Cables,  miscellaneous  wire  products,  motors,  dyna¬ 
mos  and  telephone  installations  are  all  using  up  steadily  increasing 
quantities  of  copper.  The  end  it  not  yet,  and  what  with  the 
electrification  of  the  railroads  begun,  the  extent  to  which  elec¬ 
trical  improvements  will  be  spread  will  eventually  be  on  a  tre¬ 
mendous  scale.  Electrical  demand  for  copper  will,  therefore, 
continue  to  be  a  leading  factor  and  a  very  marked  feature  in 
the  copper  situation.  There  are  many  interesting  phases  in  con¬ 
nection  with  the  copper  market,  but  the  growing  demand  for 
the  wider  introduction  of  electrical  appliances  is  one  of  the  most 
vital  in  maintaining  the  unusual  strength  now  seen  in  the  copper 
trade.  Domestic  consumption  is  estimated  at  the  rate  of  60,- 
000,000  pounds  of  copper  per  month,  and  on  this  basis  the  quan¬ 
tity  available  for  export  is  confined  to  proportionately  narrower 
limits  than  in  former  years.  Latest  transactions  include  sales 
for  October  and  November,  at  prevailing  prices.” 

ALLIS-CHALMERS  TURBO-GENERATOR  FOR  MERI¬ 
DEN. — The  Meriden  (Conn.)  Electric  Light  Company  has  re¬ 
cently  placed  its  order  with  the  Allis-CThalmers  Company,  of 


Milwaukee,  for  a  500-kw  turbo-generator  unit  to  be  installed  at 
the  power  house  in  Meriden  late  in  the  fall  for  lighting  and  power 
purposes.  In  additon  to  the  turbine  and  generator  proper,  the 
Allis-Chalmers  Company  will  furnish  a  structural  steel  founda¬ 
tion  frame  and  a  surface  condenser  with  2,000  sq.  ft.  of  cooling 
surface,  including  centrifugal  circulating  pumps,  air  pumps,  etc. 
The  turbo-generator  is  the  standard  500-kw  construction,  wound 
for  60  cycles,  2,300  volts,  two-phase,  with  a  steam  pressure  of 
125  lbs.  per  square  inch.  The  turbine  is  direct-connected  to  the 
revolving  field  of  the  generator.  The  turbine  and  alternator 
rotors,  each  carried  on  two  bearings,  will  rest  on  a  continuous 
bed  plate,  which  is  provided  with  suitable  slides  to  allow  for  the 
expansion  and  contraction  of  the  turbine  cylinder,  and  in  order 
to  preserve  the  alignment  of  the  entire  unit  Units  simlar  to  this 
one  are  now  on  order  for  the  city  of  Jacksonville,  Fla.,  the 
Western  United  Gas  &  Electric  Company,  of  Aurora,  Ill.,  and  the 
Muncie  Electric  Light  Company,  of  Muncie,  Ind.  Both  turbine 
and  alternator  are  the  products  of  the  Allis-Chalmers  Company. 
The  alternator  will  be  built  at  the  company’s  electrical  works, 
Cincinnati,  and  the  turbine  will  be  built  in  the  West  Allis  works. 

ORDERS  FOR  VOLTAX. — The  Public  Service  Corporation 
of  Aurora,  Ind.,  has  recently  placed  a  large  order  with  the  Electric 
Cable  Company,  of  17  Battery  Place,  New  York,  for  Voltax,  the 
new  insulating  compound,  which  it  will  use  for  purposes  of 
waterproofing.  The  Electric  Cable  Company  has  recently  sold 
a  large  quantity  of  Voltax  to  Paul  Smith’s  Hotel  Company  as  a 
waterproof  paint  for  use  on  telegraph  and  trolley  poles  and  fence 
posts  on  its  property  in  the  Adirondacks.  The  Electric  Cable 
Company  has  been  selling  this  compound  extensively  for  this 
purpose.  The  Brass  Goods  Manufacturing  Company,  of  Brooklyn, 
New  York,  has  placed  a  large  order  with  the  Electric  Cable 
Company  for  Voltax  for  waterproofing  concrete  floors. 

THE  STROMBERG-CARLSON  TELEPHONE  MANU¬ 
FACTURING  COMPANY,  of  Rochester,  NTY.,  reports  having 
closed  contracts  for  switchboards  for  the  following  places :  Volant, 
Pa. ;  Chicago,  Ill. ;  Dispatch,  N.  Y. ;  Sodus,  N.  Y. ;  Old  Fort, 
N.  C. ;  Walnut,  Kans. ;  Herkimer,  N.  Y. ;  Syracuse,  N.  Y. ;  Leon, 
la. ;  Seattle,  Wash.  It  has  also  closed  contracts  with  the  Metro¬ 
politan  West  Side  Elevated  Railway  Company,  Chicago,  Ill.,  and 
the  Cuban  Eastern  Railway  Company,  New  York. 

THE  VALLEY  FORGE  SYSTEM,  of  railroads,  with  offices 
on  the  twenty-first  floor.  Land  Title  Building,  Philadelphia,  is 
to  build  a  third-rail,  low  grade,  private  right  of  way  line  without 
grade  crossings,  from  Philadelphia  to  Phoenixville,  Pa.  Much 
of  the  right  of  way  is  already  acquired.  Mr.  L.  Knowles  Perot  is 
president ;  Marshall  S.  Lynch,  chief  of  engineers ;  G.  U.  G.  Hol¬ 
man,  electrical  engineer,  and  Wm.  J.  Phillips,  Jr., ••manager  of 
right  of  way. 

LARGE  CANADIAN  CONTRACT.— Westinghouse,  Church, 
Kerr  &  Company  have  been  retained  by  the  Grand  Trunk  Railway 
Company,  of  Canada,  as  engineers  to  construct  in  Toronto  one 
of  the  most  modern  and  up-to-date  terminals  in  the  Dominion 
of  Canada.  This  new  station  is  to  cost  over  $2,000,000  and  will 
have  most  complete  facilities  for  the  freight  and  passenger  trans¬ 
portation  of  the  Grand  Trunk  and  the  Canadian  Pacific  railroads. 

MILL  AND  PACKING  HOUSE.— Libby,  McNeil,  Libby 
Company,  of  Union  Stock  Yards,  Chicago,  has  ordered  one  200- 
kw  generator  and  eight  motors,  ranging  from  10  to  35  hp,  from 
the  Crocker- Wheeler  Company,  of  Ampere,  N.  J.  The  Ipswich 
Mills,  of  Ipswich,  Mass.,  have  recently  ordered  from  the  Crocker- 
Wheeler  Company  one  250-volt  generator  to  furnish  light  for 
their  building. 

W.  M.  SHEEHAN  &  COMPANY,  136  Liberty  Street,  New 
York  City,  are  installing  an  addition  to  the  present  plant  at  the 
State  Training  School  for  Women  at  Hudson,  N.  Y.,  and  in 
addition  are  installing  twelve  40-hp  motors  on  brick  machines  at 
the  yard  of  the  Bartlett  Brick  Company,  at  Hudson,  N.  Y. 

GENERATOR  FOR  MILLER  LOCK  COMPANY.— The 
Crocker- Wheeler  Company,  of  Ampere,  N.  J.,  has  received  an 
order  from  the  Miller  Lock  Company,  of  Philadelphia,  Pa.,  for 
a  250-kw,  250-volt,  engine-type  generator  to  furnish  power  for 
running  various  motor-driven  machinery. 

INCREASE  OF  PLANTS.— The  Alliance  (O.)  Gas  &  Elec¬ 
tric  Company  expects  to  increase  its  power  plant,  putting  in  new 
boilers,  and  proposes  also  to  adopt  steam  turbines. 
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•  BELL  TELEPHONE  PROSPERITY.— Figures  of  recent  Bell 
telephone  output  have  been  given  in  these  columns.  The  output 
statement  of  the  American  Telephone  &  Telegraph  Company  for 
May,  remarks  the  IV all  Street  Journal,  surpassed  all  previous 
records  in  both  gross  and  net  output.  The  best  previous  record 
#as  for  April,  1906.  The  May  gross  output,  for  the  second  month 
in  the  history  of  the  company,  exceeded  the  200,000  mark.  These 
record-breaking  results  are  the  reflection  of  the  aggressive  policy 
of  the  company,  of  the  general  business  prosperity  of  the  country, 
and  of  the  summer  demand  for  telephones,  which  usually  begins 
about  the  middle  of  May.  The  replacing  of  the  telephone  service 
destroyed  by  the  San  Francisco  fire  is  also  partly  accountable  for 
the  large  output.  The  company  lost  over  35,000  stations  by  the 
fire,  and  several  heavy  shipments  of  instruments  West  have  al¬ 
ready  been  made.  The  following  table  shows  the  gross  and  net 
outputs  for  the  months  of  January,  February,  March,  April  and 
May,  1906,  together  with  those  of  the  corresponding  periods  of 
1905: 


January 

/ - Gi 

1906. 

ross - X 

1905. 

130,634 

, - Net- 

1906. 

H3,3<83 

1905. 

92.934 

February  . . . . 

»34.30i 

112,933 

86,724 

,  March  . 

169,159 

121,506 

121.S14 

129,226 

.^ril  . 

May  . 

i74,ao7 

141,200 

168,764 

152,230 

n  5.553 

Total  . . . . 

777.06s 

641,252 

545.950 

Increase  . 

268,693 

95.302 

240,624 

NEW  YORK 

NAVY  YARD 

TURBINES.— The 

Navy  De- 

partment  in  its  recent  power  extensions  to  the  New  York  Navy 
Yard  has,  through  its  Bureau  of  Yards  and  Docks,  adopted 
Westinghouse-Parsons  steam  turbines,  which  will  be  installed  in 
Building  No.  41.  The  present  installation  will  comprise  two 
500-kw  units  operating  under  150  pounds  steam  pressure,  28-inch 
vacuum  and  on  superheated  steam  at  100  degrees  Fah.  The 
power  plant  supplies  three-phase  alternating  current  at  2,300 
volts  and  60  cycle  frequency  to  the  machine  shops  and  dry 
docks  and  for  other  general  purposes  about  the  New  York 
yards,  including  lighting  of  buildings.  The  boilers  v^ill  be  of 
the  Stirling  water  tube  type,  with  Foster  internal  superheaters. 
Worthington  surface  condensers  will  be  used.  This  will  make 
the  second  turbine  plant  that  the  Westinghouse  Machine  Com¬ 
pany  has  installed  *for  the  Navy  Department,  the  first  one  being 
at  the  Boston  Navy  Yard,  where  the  turbines  have  been  giving 
very  good  service. 

TELEPHONY  IN  SAN  FRANCISCO.— The  Independent 
Home  Telephone  Company  of  that  city,  immediately  upon  the 
granting  of  the  franchise  (for  which  it  paid  the  city  $25,000, 
and,  in  addition,  donated  $75,000  to  the  relief  fund),  signed  con¬ 
tracts  with  the  Automatic  Electric  Company,  of  Chicago,  for 
automatic  telephone  equipment  with  immediate  provision  for 
10,000  lines.  Work  will  be  begun  as  soon  as  conditions  in  the 
stricken  city  will  permit  It  is  impossible  to  say  at  this  time 
how  soon  the  exchange  will  be  in  operation.  The  time  is  aus¬ 
picious  for  the  entrance  of  the  independents  into  San  Francisco. 
The  partial  destruction  of  the  Bell  equipment  there  and  the  delays 
of  rebuilding  should,  it  is  thought,  make  the  road  of  the  inde¬ 
pendents  much  easier  to  travel. 

STEAM  TURBINES  FOR  D.  L.  &  W.— The  Delaware  Lack¬ 
awanna  &  Western  R.  R.  Company  .has  contracted  with  the 
Westinghouse  Machine  Company  for  two  Westinghouse-Parsons 
steam  turbines  to  be  installed  in  its  new  passenger  terminal  at 
Hoboken,  N.  J.  The  turbines  will  operate  under  a  steam  pressure 
of  140  pounds,  28-inch  vacuum  and  moderate  superheat,  driving 
S50-kw,  three-phase,  60-cycle  Westinghouse  generators  of  the 
rotating  field  enclosed  turbo  type.  These  machines  will  supply 
current  to  the  station  and  yards.  Internal  superheaters  will  be 
used,  while  the  condensing  system  will  be  Worthington  baromet¬ 
ric.  Babcock  &  Wilcox  boilers  will  supply  steam,  using  sniAll 
anthracite  coal. 

THE  DERBY  GAS  COMPANY,  Derby,  Conn.,  has  retained 
W.  S.  Barstow  &  Company,  56  Pine  Street,  New  York,  as  engi¬ 
neers  in  making  extensive  additions  to  its  electric  power  plant' 
and  distributing  system.  The  present  plant  will  be  remodeled 
to  conform  with  the  new  installations.  When  the  plant  is  com¬ 
pleted  it  will  be  one  of  the  most  modern  of  its  kind  and  will 
include  some  interesting  departures  from  current  practice. 

MONTREAL  RAILWAY  POWER  HOUSE.— The  Mon¬ 
treal  Street  Railway  Company  is  about  to  have  constructed 
a  large  new  steam  power  house.  It  will  be  equipped  to  have 
a  capacity  of  about  22,000  hp.  The  plant,  which  will  be  of 
modern  construction  in  all  particulars,  will  be  built  by  the 
Canadian  branch  of  J.  G.  White  &  Co. 


Financtat  Inielti^ence* 


THE  WEEK  IN  WALL  STREET.— The  stock  market  was 
depressed,  general  declines  having  occurred  in  pool  stocks,  such 
as  Reading,  as  well  as  in  the  United  States  Steel  shares  and 
specialties,  like  Interborough-Metropolitan.  The  latter,  which 
had  been  supported  at  50,  broke  violently  early  in  the  week  and 
dropped  at  one  time  to  41.  The  cause  of  this  decline  was  in¬ 
explicable.  There  was  a  general  rally  at  the  close  of  the  week. 
The  telegraph  stocks,  of  the  electrics,  are  the  only  ones  that 
closed  with  gains.  Western  Union  closing  at  92  ex  div.,  an  ad¬ 
vance- oPj^  point,  and  American  Telegraph  &  Cable  at  91,  which 
is  a  like  gain.  Allis-Chalmers  common  closed  at  21,  and  pre¬ 
ferred  at  56J4.  the  latter  being  a  decline  of  point.  Gener.il 

Electric  is  off  a  fraction,  closing  at  165J4.  and  Westinghouse 
dropped  3  points,  the  last  quotation  being  158.  American  Loco¬ 
motive  common  closed  at  and  preferred  at  115.  Among  the 
tractions,  Brooklyn  >  Rapid  Transit  suffered  a  net  loss  of  2 
points,  and  Metropolitan  $treet  Railway  3,  the  closing  prices 
being  78  and  no,  respectively.  Interborough-Metropolitan  com¬ 
mon  closed  at  43,  which  is  "a  net  decline  of  7  points,  and  pre¬ 
ferred  at  78^4,  a  loss  of  4j^'  points.  The  market  for  outside 
securities  was  irregular,  following  the  course  of  the  main  mar¬ 
ket.  The  following  are  the  closing  quotations  of  June  26: 

NEW  YORK 

June  19  June  26  June  18  June  2(t 

ailis-Cbnlmers  Co .  20ti  IHH  Gtonenl  Electric .  166  163 

Allis.  Cbalmera  Co.  pfd .  57^  o3H  Hudson  River  Tel . 

American  Diet.  Tel .  30  30  Interboioufib  Rap.  Tran . 

American  Locomotive....;..  .  71M  681t^  Mackay  Cos . . .  749|  73 

American  Locomotive  pfd..  115  11.3)*  Mackay  Cos.  pfd .  78  7294 

American  Tel.  A  Cable .  91  90  Marconi  Tel . . . 

American  Tel.  A  Tel .  137  137  Metropolitan  8t.  Ry .  104  *112 

Brooklyn  Rapid  Transit....  80K  7794  N.  T.  A  N.  J.  Tel . 

Electric  Boat . '  25  18  Western  Union  Tel .  9214  9114 

Electric  Boat  pfd .  70  65  Westingbouse  com .  156  155 

Electric  Vebicle . .  '  10  lo  Westingbonse  pfd . 

Electric  Vebicle  pfd .  16  16 

BOSTON 

June  19  June  26  June  19  June  2S 

American  Tel.  A  Tel .  13814  137  Mass.  Elec.  Ry.  pfd  .  70  88 

Cumberland  Telephone .  Mexican  Telephone  .  344 

Edison  Elec.  Ilium .  246  241  New  England  Telephone  . .  135  13094 

General  Electric .  17294  ...  Western  Ta).  A  Tel . 

Mass.  Elec.  By .  2014  1914  Western  Tel.  A  Tel.  pfd...  92 

PHILADELPHIA 

June  19  June  26  June  19  June  2H 

American  Railways .  5194  5114  Phila.  Electric .  814  314 

Elec.  Co.  of  America .  1114  1194  Phila.  Rapid  Trans .  2414  2494 

Elec.  Storage  Battery .  72  70  Phila.  Traction .  9894 

Elec.  Storage  Battery  pfd . 

CHICAGO 

June  19  June  26  June  19  June  2® 

Ohicago  City  By .  170  16714  National  Carbon .  8.1  85 

Chicago  Edison .  145  National  Carbon  pfd .  119  '*117 

Chicago  Subway .  5294  Union  Traction . 

Chicago  Tel.  Co .  117  Union  Traction  pfd . 

Metropolitan  Elev.  com .  26  26 

•  Asked 

.  STONE  &  WEBSTER  ENGINEERING  C9RPORATION.— 
An  engineering  and  construction  company,  with  a  fully  paid-in 
cash  capital  of  $250,000,  has  been  organized  by  Stone  &  Webster, 
under  the  laws  of  Massachusetts,  to  engage  in  a  general  engineer¬ 
ing  and  construction  business  in  connection  with  large  under¬ 
takings.  The  engineering  corporation  will  take  over  the  engi¬ 
neering  part  of  the  business  of  Stone  &.  Webster,  which  was 
originally  the  important  part  of  their  general  business.  Stone  & 
Webster,  some  16  years  ago  in  Boston,  were  among  the  first  to 
enter  the  field  of  electrical  development  as  electrical  engineers 
and  experts,  the  business  soon  reaching  large  proportions.  During 
the  last  few  years,  however,  on  account  of  other  important  in¬ 
terests  of  the  firm,  their  efforts  along  these  lines  have  been  al¬ 
most  exclusively  devoted  to  the  “executive”  requirements  of  the 
various  companies  under  their  management.  As  the  firm  desires 
to  devote  its  time  and  energies  to  financial  affairs  and  the  man¬ 
agement  and  development  of  the  numerous  properties  which  it 
operates,  it  has  formed  the  Stone  &  Webster  Engineering  Cor¬ 
poration,  the  personnel  of  which  will  largely  consist  of  men  who 
have  been  associated  with  the  firm  for  years  in  connection  with 
the  engineering  and  construction  side  of  their  business.  In  addi¬ 
tion,  arrangements  have  been  made  to  associate  with  the  new 
company  engineers  of  prominence  in  their  various  lines,  with 
the  idea  of  placing  it  in  a  position  to  undertake  engineering  and 
construction  work  of  importance  throughout  the  country.  All 
the  stock  of  the  company  has  been  taken  by  Stone  &  Webster  and 
their  associates. 

MEXICAN  TELEGRAPH.— The  Mexican  Telegraph  Com¬ 
pany  for  the  June  quarter  shows  a  gross  of  $170,500  as  com¬ 
pared  with  $135,000  last  year,  a  net  of  $142,500  and  a  total  sur¬ 
plus  of  $2,193,734, 
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DIVIDENDS. — The  directors  of  the  Electric  Storage  Battery 
Company  have  declared  a  dividend  of  iJ4  per  cent,  both  on  the 
common  and  preferred  stocks,  payable  July  2.  The  American 
Telephone  &  Telegraph  directors  have  declared  the  regular 
quarterly  dividend  of  lyi  per  cent  and  an  extra  dividend  of 
per  cent,  payable  July  15.  The  directors  of  the  Union  Switch 
&  Signal  Company  have  declared  the  regular  quarterly  dividends 
of  2  per  cent  on  the  common  stock  and  zYz  per  cent  on  the  pre¬ 
ferred  stock,  both  payable  July  10.  The  directors  of  the  Hall 
Signal  Company  have  declared  the  regular  quarterly  dividend  of 
\Y2  per  cent  on  the  common  stock,  payable  July  2,  to  stock  of 
record  June  23.  The  directors  of  the  New  York  Air  Brake  Com¬ 
pany  have  declared  the  regular  quarterly  dividend  of  2  per  cent, 
payable  July  18.  The  Bell  Telephone  Company  of  Philadelphia 
directors  have  declared  the  regular  quarterly  dividend  of  per 
cent,  payable  July  16.  The  directors  of  the  Chicago  Telephone 
Company  have  declared  the  regular  quarterly  dividend  of  2Y2 
per  cent,  payable  June  30.  The  Detroit  United  Railway  Com¬ 
pany  directors  have  declared  the  usual  quarterly  dividend  of  lY 
per  cent  on  the  capital  stock.  The  directors  of  the  Central  & 
South  American  Telegraph  Company  and  the  Mexican  Tele¬ 
graph  Company  have  declared  the  regular  quarterly  dividends 
of  lY  and  2Y  per  cent,  respectively.  The  Washington  Water 
Power  Company  has  declared  a  quarterly  dividend  of  P®r 
cent,  payable  July  2.  The  directors  of  the  Westinghouse  Electric 
&  Manufacturing  Company  have  declared  the  regular  quarterly 
dividend  of  2j4  per  cent  upon  the  preferred  assenting  and  non¬ 
assenting  stocks,  payable  July  10.  The  directors  of  the  Memphis 
Street  Railway  have  declared  a  semi-annual  dividend  of  2Y2  per 
cent  on  the  preferred  stock.  The  directors  of  the  Duluth  Edison 
Electric  Company  have  declared  a  dividend  of  1Y2  per  cent  on 
the  preferred  stock,  payable  July  i.  The  directors  of  the  Tri- 
City  Railway  &  Light  Company  have  declared  a  dividend  of  lY 
per  cent  on  the  preferred  stock,  payable  July  2.  The  directors 
of  the  New  Orleans  Railway  &  Light  Company  have  declared 
the  regular  preferred  quarterly  dividend  of  per  cent,  payable 
July  16.  The  dividend  of  per  cent  declared  by  the  directors 
of  the  Detroit  United  earlier  in  the  week  is  payable  August  i. 
The  Manchester  Traction,  Light  &  Power  Company  has  declared 
a  regular  quarterly  dividend  oi  1Y2  per  cent  and  i  per  cent  extra, 
payable  July  16.  The  directors  of  the  United  Railways  of  St. 
Louis  have  declared  the  regular  quarterly  dividend  of  1%  per 
cent  on  the  preferred  stock,  payable  July  10.  The  Omaha  Elec¬ 
tric  Light  &  Power  Company  has  declared  a  semi-annual  divi¬ 
dend  of  $2.50  per  share  on  the  preferred  stock,  payable  August 
I.  The  directors  of  the  E.  W.  Bliss  Company  have  declared  the 
regular  quarterly  dividend  of  2  per  cent  on  the  preferred  stock 
and  2Y2  per  cent  on  the  common  stock,  payable  July  2.  The 
directors  of  Manning,  Maxwell  &  Moore,  incorporated,  have  de¬ 
clared  a  regular  quarterly  dividend  of  1Y2  per  cent  on  the  $5,- 
000,000  capital  stock,  payable  July  2. 

THE  BALTIMORE  CONSOLIDATION.— The  plan  for 
the  consolidation  of  the  Consolidated  Gas  Company  with  the 
Consolidated  Gas,  Electric  J^ight  &  Power  Company  is  made 
public.  The  latter  company  owns  61  per  cent  of  the  stock 
of  the  former  and  there  is  to  be  a  scaling  down  of  capital. 
The  minority  stockholders  of  the  gas  company  are  offered 
80  per  cent  in  new  preferred  and  50  per  cent  in  common  for 
their  holdings,  while  the  preferred  stockholders  of  the  Con¬ 
solidated  Gas,  Electric  Light  &  Power  Company  are  offered 
SO  per  cent  in  new  preferred  and  40  per  cent  in  new  common. 
The  common  stockholders  are  offered  30  per  cent  in  new 
common,  while  the  holders  of  the  prior  lien  stock,  of  which 
there  is  only  $700,000  outstanding,  are  to  receive  100  per  cent. 
A  syndicate  has  been  formed  by  the  Continental  Trust  Com¬ 
pany,  of  Baltimore,  which  offers  $83  a  share  for  the  stock  of 
the  gas  company,  and  proposes  to  place  all  acquired  in  the 
consolidation.  The  company  has  also  formed  a  syndicate, 
which  has  underwritten  the  entire  issue  of  common  stock 
of  the  new  company  at  40  per  cent  on  the  par  value,  and 
every  stockholder  of  both  companies  has  the  option  of  either 
accepting  the  new  common  stock  of  the  Consolidated  Com¬ 
pany,  or,  in  lieu  thereof,  $40  a  share  in  cash.  The  stock¬ 
holders  of  the  gas  company  are  offered  the  further  option 
to  exchange  the  new  preferred  stock  receivable  by  them  for 
the  per  cent  general  mortgage  bonds,  part  of  the  $7,102,- 
000  of  such  bonds  heretofore  issued  by  the  power  company 
on  the  basis  of  exchange  of  bonds  at  par  for  the  preferred 
stock  at  par,  provided  notice  of  such  election  is  served  on 
the  trust  company  not  later  than  June  28. 

ALLIS-CHALMERS  BONDS.— The  Allis-Chalmers  Com¬ 
pany  is  to  offer  to  its  stockholders  $12,000,000  first  mortgage  ten- 
thirty-year  sinking  fund  bonds,  an  issue  recently  decided  upon 
by  the  directors  for  the  financing  of  the  additions  to  the  com¬ 


pany’s  plant  at  Milwaukee  and  to  pay  for  the  Bullock  Electrical 
Works  at  Cincinnati,  as  well  as  to  provide  working  capital  for 
the  increased  business.  The  stockholders’  privilege  to  subscribe 
is  at  the  rate  of  80  and  interest  pro  rata,  according  to  their 
holdings.  The  bonds,  which  are  dated  July  i,  will  be  redeem¬ 
able  after  ten  years  at  no  and  interest.  The  sinking  fund  pro¬ 
vides  for  the  purchase  of  the  bonds  in  the  open  market  after 
five  years  at  a  maximum  of  no,  and,  if  carried  out,  should  retire 
the  bonds  by  maturity.  The  bonds  will  be  underwritten  by  a 
syndicate  managed  by  Shearson,  Hammill  &  Company. 

KEY  WEST  CONSOLIDATION.— Stone  &  Webster,  of 
Boston,  have  purchased  the  Key  West  Electric  Company,  which 
does  the  entire  electric  railway  and  lighting  business  of  Key 
West,  Fla.  The  company  will  retire  all  the  outstanding  securi¬ 
ties  and  the  new  capitalization  will  be  as  follows :  Bonds,  first 
mortgage,  50-year,  5  per  cent  gold,  to  be  authorized,  $1,000,000; 
to  be  issued,  $450,000;  preferred  stock,  6  per  cent  non-cumula- 
tive,  to  be  authorized  and  issued,  $230,000;  common  stwk,  to 
be  authorized  and  issued,  $500,000.  New  money  will  be  provided 
to  re-equip  the  power  station,  to  purchase  cars  and  equipment,  to 
extend  the  lighting  system,  to  develop  the  gas  business  under 
the  franchise  owned  by  the  company,  and  to  put  the  entire  prop¬ 
erty  in  the  best  operating  condition.  The  present  street  railway 
mileage  is  five  miles. 

UNITED  STATES  TELEPHONE  STOCK  INCREASE.— 
The  capital  stock  of  the  United  States  Telephone  Company  was 
increased  from  $2,500,000  to  $5,000,000  at  a  meeting  of  stock¬ 
holders  in  Cleveland.  This  was  deemed  advisable  in  order  to 
place  the  company  in  position  to  increase  its  holdings  and  en¬ 
large  its  scope  in  accordance  with  plans  already  decided  upon. 
The  board  of  directors  was  increased  to  fifteen  by  the  election 
of  six  new  members  who  represent  the  new  interests  which  have 
recently  acquired  large  holdings  in  the  company.  The  new  direc¬ 
tors  are  H.  C.  Stifle  and  A.  H.  Bower,  of  St.  Louis ;  S.  Hopkins, 
Columbus;  A.  B.  Taylor,  Elyria;  Clarence  Brown,  of  Toledo, 
and  Herbert  Wright,  of  Cleveland.  The  directors  of  the  com¬ 
pany  declared  a  dividend  of  ^  of  i  per  cent  on  common  and  lY 
per  cent  oh  preferred,  payable  July  10. 

NEW  ENGLAND  TELEPHONE —The  New  England  Tele¬ 
phone  &  Telegraph  Company  have  offered  $3,965,500  of  new 
capital  stock  to  shareholders  at  par  in  proportion  to  their  respec¬ 
tive  holdings.  Each  stockholder  of  record  June  20,  1906.  will 
be  entitled  to  the  new  stock  in  the  ratio  of  one  share  for  each 
seven  of  present  holdings.  The  rights  to  subscribe  expire  July 
18,  1906,  and  all  subscriptions  and  assignments  of  rights  must 
be  filed  with  the  secretary  of  the  company  by  the  latter  date. 
Payments  for  the  new  stock  must  be  made,  one-half  by  August 
20,  1906,  and  the  balance  Feb.  20,  1907.  The  proceeds  of  the 
issue  will  be  used  to  provide?  funds  for  extension  of  the  prop¬ 
erty  and  business  of  the  company  and  for  payment  of  bonds 
due  in  1907. 

LONG  ISLAND  TROLLEY  BONDS.— The  New  York  & 
Queens  County  Railroad,  which  runs  from  Long  Island  City, 
opposite  the  Thirty-fourth  Street  Ferry,  to  Mushing,  Corona, 
Jamaica  and  other  points,  has  applied  to  the  State  Railway  Com¬ 
missioners  for  permission  to  issue  $10,000,000  bonds  on  a  first 
and  refunding  mortgage.  Mr.  Noel  Gale,  of  Strong  &  Cadwalader, 
explained  that  the  object  of  the  loan  was  to  liquidate  some  out¬ 
standing  indebtedness  and  to  furnish  funds  for  improving  the 
road  and  providing  more  cars  and  power.  The  Commissioners 
directed  Mr.  C.  R.  Barnes,  their  electrical  expert,  to  investigate 
conditions  on  the  road  and  to  make  a  report. 

INTERSTATE  TELEPHONE  RECEIVERSHIP.— The  ref¬ 
eree  in  the  Interstate  Telephone  receivership  matter  has  made 
his  report  to  the  New  Jersey  Court  of  Chancery  at  Trenton.  He 
reports  there  is  due  on  the  mortgage  given  to  secure  the  bonds 
the  sum  of  $2,054,083.  and  that  the  property  of  the  company 
should  be  sold  as  a  whole.  The  Trenton  Trust  &  Safe  Deposit 
Company  was  the  trustee,  but  recently  resigned,  and  Carroll  Rob¬ 
bins  was  elected  trustee.  Robbins  brought  suit  to  have  the 
mortgage  foreclosed  to  satisfy  the  bondholders. 

NEW  ORLEANS  BONDS.— The  $13,643,000  of  the  general 
mortgage  4J^  per  cent  bonds  of  the  New  Orleans  Railway  & 
Light  Co.  have  been  issued,  to  satisfy  obligations  and  for  general 
corporate  purposes,  $i3,,357,ooo,  and  for  acquisitions,  extensions, 
betterments,  $286,000.  The  New  Orleans  Railway  &  Light  Co. 
owns  about  190  miles  of  track,  and  operates  500  cars.  The  gas 
franchise  is  perpetual  and  exclusive  until  1925.  The  electric 
light  franchise  is  perpetual,  and  the  street  railway  franchises 
are  generally  for  from  thirty  to  fifty  years. 

SOUTH  AMERICAN  TELEGRAPHS.— The  Central  & 
South  American  Telegraph  Company  shows  for  the  June  quarter 
a  gross  of  $353,000  as  compared  with  $300,000  last  year  and  net 
of  $246,000  against  $194,500.  The  surplus  is  $1,656,749. 
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SYLACAUGA,  ALA. — The  Council  has  decided  to  issue  $16,000  bonds 
for  improving  the  water  works  and  electric  light  plant. 

LANGLEY,  ARK. — D.  A.  Allen,  of  Altus,  Ark.,  president  of  the  South¬ 
ern  Power  Sc  Development  Company,  writes  that  it  is  proposed  to  build  a 
dam  3  feet  wide  at  top,  335  feet  at  bottom  and  50  feet  high,  for  furnish¬ 
ing  electric  power  for  operating  saw  mills  and  lighting  plants. 

LITTLE  ROCK,  ARK.— The  City  Council  has  granted  John  G.  Vogel  a 
So-year  franchise  for  an  electric  light,  heat  and  power  plant,  and  also 
embodied  in  the  ordinance  a  contract  for  the  lighting  of  the  streets  of 
the  city  with  60  electric  lamps,  for  which  the  city  agrees  to  pay  during 
the  life  of  franchise  $600  per  month. 

HARRISBURG,  ARK. — The  Harrisburg  Light  &  Power  Company  has 
been  merged  with  the  Royal  Handle  Manufacturing  Company,  and  it  is 
proposed  to  consolidate  the  two  plants  in  the  near  future.  The  officials 
for  the  new  company  are  Morris  Hayutin,  president;  J.  J.  Mardis,  vice- 
president;  T.  B.  Steele,  secretary  and  treasurer. 

GARDEN  GROVE,  CAL. — The  Edison  Electric  Company  will  put  in  a 
power  plant  for  the  Garden  Grove  Irrig^ation  Company. 

LOS  ANGELES,  CAL. — Property  owners  on  East  Seventh  Street  have 
raised  $75,000  for  the  construction  of  an  electric  railway. 

LOMPOC,  CAL. — Messrs.  Woods  and  Lewis,  of  Los  Angeles,  are  in¬ 
terested  in  the  construction  of  an  electric  light  plant  at  Lompoc. 

CHICO,  CAL. — The  Northern  Electric  Company  has  purchased  a  site  at 
Second  and  Main  Streets,  on  which  it  will  erect  a  building  at  a  cost  of 
$75,000. 

OAKLAND,  CAL. — The  Oakland  Gas,  Light  &  Heat  Company  has  been 
awarded  the  contract  for  lighting  the  streets  and  public  buildings  for  the 
year  1906-1907.  The  price  paid  for  arc  lamps  is  $75  per  year. 

STOCKTON,  CAL. — The  City  Council  has  passed  an  ordinance  calling 
for  an  election  on  July  31,  to  vote  on  issuing  bonds  for  $764,000  for 
municipal  improvements,  including  the  building  of  an  electric  lighting 
plant. 

.  UKIAII,  CAL. — The  Snow  Mountain  Power  Company  has  been  granted 
a  franchise  by  the  Board  of  Supervisors  to  erect  and  maintain  a  trans¬ 
mission  line  to  supply  electricity  for  light,  heat  and  power,  and  to  erect 
'  telegraph  and  telephone  lines  along  and  over  certain  highways  in  Men- 
dicino  County. 

REDDING,  CAL, — The  Northern  California  Power  Company  has  leased 
the  power  plant  on  Battle  Creek,  of  the  Battle  Creek  Power  Company,  for 
a  period  of  fifty  years,  at  an  annual  rental  of  $500.  By  the  lease  the 
Northern  California  Power  Company  assumes  all  existing  contracts  and  is 
to  pay  at  maturity  the  $7,000,000  bonds  issued  by  the  Mercantile  Trust 
Company. 

SAN  FRANCISCO,  CAL. — The  work  of  lighting  the  streets  in  the 
burned  district  has  been  started;  according  to  the  plans  now  being  made, 
the  greater  part  of  this  area,  which  has  been  in  total  darkness,  will  soon 
be  lighted  by  electricity.  After  the  fire  the  United  Railroads  of  San 
Franciwo  voluntarily  offered  to  furnish  the  city,  free  of  charge,  lamps  for 
Market  and  Sutter  Stteets;  the  company  will  supply  poles  of  a  special 
design  to  be  selected  by  the  city.  This  will  be  done  as  soon  as  the  work 
of  re-establishing  its  street  car  service  is  completed. 

ROCKY  FORD,  COL. — E.  L.  McKelvey,  city  clerk,  writes  that  the 
Weber  Gas  &  Gasoline  Engine  Company,  of  Kansas  City,  Mo.,  has  secured 
the  contract  for  two  loo-hp  gas  producers,  two  loo-hp  gas  producer  en¬ 
gines.  a  triple  single-acting  high-duty  pump  and  a  50-kw  direct-current 
generator  for  $16,553. 

BOULDER,  COL. — Westinghouse,  Church,  Kerr  &  Company  have  been 
engaged  by  the  Northern  Colorado  Power  Company  as  engineers  and  con¬ 
structors  of  its  large  power  and  transmission  plant,  which  is  to  be  built 
in  this  place.  The  equipment  for  the  system  will  be  installed  by  the 
Westinghouse  Electric  &  Manufacturing  Company.  The  plant  will  cost 
$1,000,000  and  will  supply  a  number  of  towns  in  Colorado  and  Wyoming 
with  electricity  for  lighting  and  for  the  operation  of  street  railways. 

NORWALK,  CONN. — The  Reed  &  Volk  Electrical  Company  is  install¬ 
ing  an  electric  lighting  plant  at  Midbrook,  the  residence  of  Mr.  Samuel 
R.  Weed  in  Brookside. 

STAFFORD  SPRINGS,  CONN.— Smith  &  Cooley  have  recently  installed 
a  new  electric  plant  and  are  now  operating  their  plant  by  electricity.  The 
Rhode  Island  Company  will  soon  install  an  electric  plant  and  use  electricity 
for  power. 

COSCOB,  CONN. — The  Westinghouse  Electric  Company  has  installed  in 
the  power  house  of  the  New  York,  New  Haven  &  Hartford  Railroad  Com¬ 
pany  the  first  of  the  units  which  are  to  supply  the  electricity  for  the  oper¬ 
ation  of  the  new  electrical  service  from  Stamford  to  New  York.  The  unit 
installed  is  of  3,000  hp.  It  is  expected  that  the  capacity  of  the  power 
house,  when  completed,  will  be  13,500  bp.  Other  units  will  be  installed 
as  soon  as  completed. 

ST.  AUGUSTINE,  FLA. — The  Southern  Bell  Telephone  Company  is 
planning  to  make  extensive  improvements  to  its  system  here. 


CARTERSVILLE,  GA. — The  citizens  voted  June  16  to  issue  $35,000 
bonds  for  a  municipal  electric  light  plant. 

BRUNSWICK,  GA. — Plans  are  being  prepared  by  the  Southern  Bell 
Telephone  Company  for  a  new  exchange  building  at  Brunswick,  Ga. 

WAYNESBORO,  GA. — Sydney  C.  Jones,  city  clerk,  writes  that  the 
citizens  voted  June  14  to  issue  bonds  for  water  works,  sewers  and  electric 
lights. 

GRANGEVILLE,  IDA. — Estimates  have  been  approved  by  the  Pacific 
States  Telephone  &  Telegraph  Company  for  the  rebuilding  of  the  Grange- 
ville  exchange  and  putting  in  an  up-to-date  telephone  system  at  a  cost 
of  about  $3,500. 

CAMP  POINT,  ILL. — At  an  election  the  citizens  voted  against  muniapal 
ownership  of  the  local  electric  lighting  plant. 

CAMP  POINT,  ILL. — The  Camp  Point  Electric  Light  &  Power  Com¬ 
pany  has  sold  its  plant  to  a  company  consisting  of  A.  A.  Callahan,  E.  B. 
Sawyer,  of  Camp  Point,  and  E.  E.  Hollister  and  George  C.  Gill,  of 
Quincy,  Ill.  The  new  company  will  erect  a  new  building  and  install  a 
new  engpne  and  boiler.  The  electrical  part  of  the  plant  was  rebuilt  last 
year, 

RICHMOND,  IND. — The  City  Council  has  appropriated  $35,000  for 
the  purchase  of  new  machinery  for  the  electric  light  plant. 

GOSHEN,  IND. — Plans  have  been  made  by  Frank  Shaffer  for  the  re¬ 
building  of  the  entire  electric  lighting  system  in  this  city. 

FORT  WAYNE,  IND.— The  Ft.  Wayne  &  Springfield  Traction  Com¬ 
pany  has  been  financed  for  the  construction  of  its  line  between  Ft.  Wayne 
and  Decatur.  ' 

KOKOMO,  IND. — The  proposition  to  install  a  new  electrical  fire  alarm 
system  in  this  city  is  now  being  considered  and  it  is  expected  that  bids 
will  be  invited  soon. 

INDIANAPOLIS,  IND. — The  Indianapolis,  Huntington,  Columbia  City 
&  Northwestern  Traction  Company  has  increased  its  capital  stock  from 
$50,000  to  $1,500,000. 

COLUMBUS,  IND. — C.  F.  Ferguson  has  filed  a  petition  for  a  fran¬ 
chise  for  an  interurban  railway  which  he  is  projecting  from  this  city  to 
West  Lick  and  West  Baden. 

RICHMOND,  IND. — An  ordinance  has  been  passed  by  the  City  Coun¬ 
cil  requiring  all  telephone  companies  to  place  their  wires  under  ground 
when  they  reconstruct  their  plants. 

CONNERSVILLE,  IND. — The  Connersville  Natural  Gas  Company  has 
been  granted  a  franchise  to  construct  and  operate  an  artificial  gas  and 
an  electric  lighting  plant  in  this  city, 

GREENCASTLE,  IND. — An  electric  lighting  plant  is  to  be  installed  by 
the  auohtrities  of  De  Pauw  University  for  the  purpose  of  lighting  the 
buildings.  The  plant  will  cost  from  $5,000  to  $6,000. 

GREENWOOD,  IND. — The  Central  Union  Telephone  Comp.iny  has  ob- 
sorbed  the  Greenwood  Telephone  Company.  The  present  wire  system 
will  be  supplanted  by  cables  as  rapidly  as  possible. 

ANDERSON,  IND. — The  Remey  Electric  Manufacturing  Company,  of 
this  city,  has  let  a  contract  to  Bert  VV’right  to  erect  a  large  addition  to 
the  company’s  present  plant.  The  new  addition  will  be  equipped  with 
electrical  machinery. 

WALKERTOWN,  IND. — The  new  municipal  electric  lighting  plant  is 
being  ihstalled  in  this  town.  The  equipment  will  consist  of  a  50-kw  ,dtcr- 
nator,  a  135-hp  engine  and  3i  series  arcs.  Norman  McKenzie  will  have 
charge  of  the  plant. 

INDIANAPOLIS,  IND. — The  plans  for  the  remodeling  of  the  City 
Hospital  include  an  entire  new  heating  and  electric  lighting  equipment 
and  a  laundry  which  will  also  have  electrical  apparatus.  The  improve¬ 
ments  will  cost  $100,000. 

.  PERU,  IND. — The  McCarmack  Construction  Company,  of  Columbus, 
Ind.,  has  secured  the  contract  to  erect  the  new  Court  House  in  this  city 
for  $327,000.  The  plans  contain  several  new  features  relative  to  elec¬ 
trical  equipment,  and  when  completed  the  building  will  be  the  best  lighted 
and  equipped  in  the  State. 

ARDMORE,  I.  T. — The  Ardmore  Electric  Company  has  been  granted 
a  franchise  for  an  electric  railway  system  in  this  city. 

CHICKASH.X,  I.  T. — It  is  reported  that  the  financing  of  the  City  Rail¬ 
way  Company  has  been  successfully  carried  out,  and  that  construction  work 
will  commence  within  30  days.  Eight  miles  of  track  will  be  laid. 

BEDFORD,  lA. — J.  J.  Clark  has  petitioned  for  a  franchise  for  an  elec¬ 
tric  light  plant. 

DOON,  lA. — The  citizens  have  voted  to  issue  bonds  for  the  construction 
of  a  lighting  plant. 

FAIRFIELD,  lA. — The  plant  of  the  Fairfield  Gas  &  Electric  Company 
was  destroyed  by  fire  on  June  18. 

WATERLOO,  lA. — G.  H.  Merrill  has  secured  the  contract  to  erect  an 
electric  light  station  for  the  Citizens’  Gas  &  Electric  Compay. 

IOWA  CITY,  lA. — Work  has  commenced  on  the  new  power  house  for 
the  State  University.  Prof.  B.  J.  Lambert  will  have  charge  of  the  con¬ 
struction  work. 
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OSKALOOSA,  lA. — The  Home  Telephone  Company  will  make  extensive 
improvements  in  its  system  in  this  city.  A  new  building  is  to  be  erected 
at  a  cost  of  $50,000  and  all  of  the  wires  are  to  be  placed  underground. 

OES  MOINES,  lA. — The  North  Des  Moines  plant  of  the  Iowa  Heat, 
Light  &  Power  Company,  which  was  advertised  to  be  sold  at  a  sheriff  sale 
On  June  18,  failed  to  attract  a  single  bidder.  The  plant  was  ordered  sold 
on  an  execution  given  the  Iowa  Loan  &  Trust  Company  for  $ia,ooo. 

CHERRYVALE,  KAN. — Chas.  F.  Fertig  and  E.  H.  Sunderlin,  of  Colo¬ 
rado  Springs,  Col.,  have  purchased  the  plant  of  the  Cherryvale  Electric 
Oght  &  Power  Company,  and  will  expend  about  $50,000  in  improvements. 

DANVILLE,  KY. — It  is  reported  that  contracts  will  soon  be  awarded 
for  the  construction  of  the  Danville  &  Scottville  Railway.  Work  will  begin 
at  McKinney  and  will  proceed  in  both  directions. 

BALTIMORE,  MD. — The  United  Railways  &  Electric  Company  has 
completed  the  surveys  for  a  line  from  Towson  to  Timonium.  It  is  ex¬ 
pected  to  have  the  line  completed  in  September.  It  is  understood  that 
it  is  the  intention  of  the  company  to  ultimatoly  build  the  line  through 
to  Cockeysville. 

BALTIMORE,  MD. — The  merger  of  the  Consolidated  Gas,  Electric  Light 
&  Power  Company  and  the  Consolidated  Gas  Company  was  effected  June  so. 
The  new  company  will  be  known  as  the  Consolidated  Gas,  Electric  Light 
&  Power  Company.  The  officers  of  the  new  company  are  as  follows:  Gen. 
Ferdinand  C.  Latrobe,  president;  Alten  S.  Miller,  vice-president  and 
general  manager;  Joseph  W-  Clark,  treasurer;  W.  Stuart  Symington,  assist¬ 
ant  treasurer;  Charles  M.  Cohn,  secretary;  Douglass  Burnett,  manager  of 
electrical  department. 

WORCESTER,  MASS. — The  Worcester  Electric  Light  Company  will 
soon  commence  work  on  the  construction  of  its  underground  system  in 
this  city. 

LEOMINSTER,  MASS. — The  Leominster  Electric  Light  &  Power  Com¬ 
pany  has  advised  the  Selectmen  that  it  will  continue  the  custom  of  fur¬ 
nishing,  without  charge,  light  for  the  band  stands  at  the  evening  concerts. 

FALL  RIVER,  MASS. — An  electric  lighting  plant  is  being  installed 
in  the  boiler  house  near  the  wharf  station.  Electricity  will  be  furnished 
to  the  wharf  station,  the  cotton  sheds  and  other  buildings  in  this  vicinity. 

PITTSFIELD,  MASS. — The  New  York,  New  Haven  &  Hartford  Rail¬ 
road  Company  has  decided  to  light  all  of  the  stations  on  the  Berkshire 
division  between  this  city  and  Great  Barrington  by  electricity,  which 
will  be  furnished  by  the  Berkshire  Street  Railway  Company. 

HOLYOKE,  MASS. — The  new  power  plant  of  the  Holyoke  Water 
Power  Company  is  completed  and  in  readiness  to  supply  electricity. 
The  B.  F.  Perkins  Cofhpany  will  use  electric  power  as  soon  as  arrange¬ 
ments  are  completed  for  operating  its  machinery  by  electricity. 

MIDDLEBORO,  MASS. — A.  H.  Eaton,  town  clerk,  has  been  appointed 
a  member  of  the  committee  to  have  charge  of  the  purchase  of  the  new 
machinery  for  the  electric  light  station,  taking  the  place  of  C.  H.  I.eon- 
ard,  who  resigned.  The  committee  has  organized  with  Elisha  T.  Jenks 
as  chairman  and  A.  H.  Eaton  as  secretary.  Mr.  Eiaton  states  that  bids 
will  probably  be  received  in  July  for  the  machinery  for  the  municipal 
lighting  plant. 

WEST  SPRINGFIELD,  MASS. — At  a  special  town  meeting  held  re¬ 
cently  the  selectmen  were  authorized  to  make  a  contract  for  street  light¬ 
ing.  The  United  Electric  Light  Company,  which  now  has  the  contract 
for  lighting  the  streets,  offered  to  renew  the  contract  for  a  term  of  three 
years  with  a  concession  of  10  per  cent  of  the  company’s  commercial  re¬ 
ceipts  in  consideration  of  the  use  of  the  poles  and  wires  that  are  lown 
property.  The  company  has  agreed  to  furnish  electricity  for  1200  arc 
lamps  at  $73  per  year,  and  40-cp  incandescent  lamps  at  $12  per  year,  pro¬ 
vided  enough  lamps  are  used  to  give  the  company  an  annual  revenue 
of  at  least  $6,500.  The  selectmen  are  now  empowered  to  make  the  con¬ 
tract,  and  will  consider  the  bids  of  any  other  person  or  company  that 
may  desire  to  bid  for  it. 

GRAND  RAPIDS,  MICH. — The  sub-station  of  the  Grand  Rapids-Mus- 
kegon  Water  Power  Electric  Company  at  v*calthy  Avenue  bridge  is  nearly 
completed,  and  it  is  expected  that  the  company  will  be  ready  to  furnish 
electricity  to  the  local  consumers  who  have  already  contracted  for  it 
within  30  days.  No  effort  will  be  made  to  contract  for  further  p<>wer 
until  the  new  dams  have  been  built,  which  will  not  be  completed  for 
another  year.  The  Muskegon  Interurban  Company  is  using  energy  fur¬ 
nished  by  the  company.  In  Muskegon  two  large  factories,  the  Shaw 
Electric  Crane  Company  and  the  Amazon  Hosiery  Company,  are  both 
using  electricity  supplied  by  the  Grand  Rapids-Muskegon  Water  Power 
Electric  Company.  The  large  plant  which  is  being  erected  by  the  Bruns- 
wick-Balke-Collender  Company  will  also  be  supplied  with  energy  by  the 
electric  company. 

STAPLES,  MINN. — The  Northwestern  Telephone  Company  will  re’iaild 
the  local  exchange  in  this  place. 

MOOSE  LAKE,  MINN. — The  Barnum  Telephone  Company  has  been 
granted  a  franchise  for  a  local  exchange. 

MINNEAPOLIS,  MINN. — The  contract  for  the  construction  of  the 
addition  to  the  power  house  at  the  State  University  has  been  awarded  to 
J.  and  W,  A.  Elliott. 

DULUTH,  MINN. — Bids  are  wanted  until  July  9  for  $375,000  bonds 
for  the  purpose  of  improving  water  and  light  plant.  H.  W.  Cheadle  is 
city  clerk. 

BERMIDJI,  MINN. — The  Northwestern  Telephone  Exchange  is  con¬ 
templating  a  number  of  improvements  to  its  system  in  this  city.  The 
service  is  to  be  enlarged  and  a  heavier  line  built. 


NASHWAUK,  MINN. — Bids  will  be  received  by  the  Village  Clerk 
until  July  10  for  the  installation  of  a  50-kw  dynamo,  wiring,  pole  line 
and  engine.  Claussen,  Burch  &  Pillsbury,  of  St.  Paul,  are  the  engineers. 

DULUTH,  MINN. — At  a  recent  meeting  of  the  City  Council  a  resolu¬ 
tion  was  passed  authorizing  the  water  board  to  make  a  contract  with  the 
Great  Northern  Power  Company  to  furnish  electricity  for  operating  the 
pumping  station.  Under  the  proposed  contract  the  maximum  price  for 
pumping  1,000,000  gallons  is  $6.50.  Last  year  it  cost  the  city  $8.90  per 
million  gallons  without  counting  the  cost  of  depreciation  in  the  plant. 

JACKSON,  MISS, — The  Jackson  Electric  Light,  Railway  &  Power  Com¬ 
pany  has  changed  its  name  to  the  Edwards  House  &  City  Railway  Company, 
and  is  now  operating  under  a  charter  bearing  that  title. 

LA  BELLE,  MO. — The  municipal  electric  light  plant  was  destroyed 
by  fire  on  June  17.  It  will  be  rebuilt. 

SEDALIA,  MO. — The  Business  Men’s  Association  of  this  city  has  ap¬ 
plied  to  the  City  Council  for  a  franchise  to  sell  gas  and  electricity  and  to 
operate  a  street  railroad. 

CARTHAGE,  MO. — The  City  Councils  of  Carthage  and  Joplin  have 
granted  a  franchise  to  the  company  which  proposes  to  build  an  'electric 
railway  from  Independence  to  Chanute. 

ST.  JOSEPH,  MO. — The  Citizens’  Telephone  Company  is  now  making 
arrangements  for  making  many  improvements  and  greatly  enlarging  its 
system  in  this  city.  Dr.  J.  J.  Newell  is  manager. 

ST.  LOUIS,  MO. — The  Board  of  Public  Improvements  has  authorized 
the  Western  Union  Telegraph  Company  and  Postal  Telegraph  Companies 
to  place  their  wires  under  ground  in  the  downtown  section  of  the  city. 

ST.  LOUIS,  MO. — The  capital  stock  of  the  Suburban  Telephone  Com¬ 
pany  has  been  increased  from  $100,000  to  $600,000.  A  certificate  to  this 
effect  has  been  filed  at  Clayton,  St.  Louis  County.  H.  W.  Karrenbrock 
is  president  and  Joseph  B.  Greensfelder,  secretary. 

•BENEDICT,  NEB. — The  Village  Board  has  purchased  the  electric 
lighting  plant  of  W.  G.  Keeler  for  $2,200. 

RULO,  NEB. — The  Village  Council  is  endeavoring  to  have  an  electric 
light  and  water  works  plant  established  in  this  village. 

UNIVERSITY  PLACE,  NEB. — The  question  of  issuing  bonds  for  im¬ 
proving  the  electric  light  plant  is  now  being  considered. 

WYMORE,  NEB. — The  Bell  Telephone  Company  is  preparing  to  rebuild 
its  system.  The  improvements  contemplated  will  cost  about  $25,000. 

SWEETWATER,  NEV. — The  New  Bodie  Mining  Company  is  making 
arrangements  for  the  construction  of  a  large  electric  generating  station  on 
the  East  Walker  River,  which  is  intended  to  supply  electricity  for  oper¬ 
ating  the  mines  of  Aurora,  Masonic,  Bodie  and  southern  Nevada.  It  is 
said  that  10,000  hp  will  be  developed,  and  that  the  station  alone  will  cost 
$150,000.  W.  D.  Searles  is  chief  engineer  of  the  New  Bodie  Mining 
Company. 

FRANKLIN,  N.  H. — The  Franklin  Light  &  Power  Company  is  preparing 
to  construct  a  new  electric  power  plant  at  Giles  Mills.  Material  has  been 
received  for  the  construction  of  the  new  penstock. 

SOUTH  ORANGE,  N.  J. — Charles  H.  Ingersoll,  who  advocated  the  estab¬ 
lishment  of  a  municipal  lighting  plant  in  South  Orange,  a  project  which 
met  with  opposition,  now  offers  to  subscribe  $5,000  to  a  fund  to  be  used 
for  the  purpose  of  erecting  a  plant  which  will  supply  electricity  to  the 
village  at  a  lower  rate  than  is  now  paid. 

POTSDAM,  N.  Y. — The  citizens  voted  June  14  to  issue  $24,000  bonds 
for  an  electric  light  plant. 

FREDONIA,  N.  Y. — The  Village  Trustees  are  considering  improve¬ 
ments  to  the  electric  light  plant,  to  cost  about  $10,000. 

BROCKPORT,  N.  Y. — The  Village  Board  has  granted  a  franchise 
to  the  Buffalo,  Lockport  &  Rochester  Electric  Railway  Company  to  extend 
its  lines  to  the  streets  of  this  village. 

FORT  SLOCUM,  N.  Y.— Scaled  bids  will  be  received  by  E.  N.  Jones, 
constructing  quartermaster  until  11.15  A.  M.,  July  10,  1906,  for  the  con¬ 
struction  of  an  electric  lighting  system. 

SENECA  FALLS,  N.  Y. — The  Seneca  Edison  Company  has  made  appli¬ 
cation  to  the  State  Gas  and  Board  Commission  for  permission  to  consoli¬ 
date  with  the  Geneva  Light  &  Power  Company. 

BROOKLYN,  N.  Y. — The  H.  B.  Smith  &  Company  has  engaged  Frank 
M.  Smith,  architect,  of  Cincinnati,  Ohio,  to  draw  the  plans  and  supervise 
the  construction  of  its  power  plant  to  be  erected  on  Kent  Street.  The 
plant  will  cost  $1,000,000. 

SYR.\CUSE,  N.  Y. — Joseph  Dunfee,  of  Syracuse,  has  secured  the  con¬ 
tracts  for  the  construction  of  the  conduit  systems  for  the  telephone  wires 
in  Oswego,  Fulton  and  Baldwinsville.  The  Oswego  contract  calls  for  an 
expenditure  of  $25,000 — Fulton,  $10,000,  and  Baldwinsville,  $10,000. 

HART’S  ISLAND,  N.  Y. — Bids  will  be  received  until  July  3  by  Francis 
J.  Lantry,  commissioner  of  correction.  New  York  City,  for  furnishing  and 
installing  a  new  100-kw  compound  and  shunt-wound  25o-ia5-volt,  three- 
wire  engine  type  generator,  with  field  rheostat  for  switchboard  mounting, 
etc.,  on  Hart’s  Island. 

MIDDLETOWN,  N.  Y.— The  West  Branch  Light  &  Power  Company 
has  been  granted  a  certificate  of  authority  by  the  Commission  of  Gas  and 
Electricity  to  supply  electric  light  in  the  villages  of  South  Kortright, 
Hobart  and  Stamford,  Delaware  County.  Bonds  to  the  amount  of  $45,000 
may  be  issued  by  the  company,  and  capital  stock  to  the  amount  of  $5,000. 
The  company  also  received  consent  to  purchase  the  stock  of  the  Stamfor4 
Electric  Light  Company. 
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CHARLOTTE,  N.  C. — The  Charlotte  Consolidated  Construction  Com¬ 
pany  has  under  consideration  the  building  of  an  electric  railway  to  the 
Catawba  River,  la  miles  distant,  furnishing  a  resort  for  the  people  of 
Charlotte. 

CHARLOTTE,  N.  C.— The  Southern  Power  Company  proposes  to  build 
a  transmission  line  to  Statesville,  a  distance  of  about  50  miles,  and  expects 
later  to  furnish  electricity  to  Statesville  from  another  water  development, 
farther  up  the  Catawba  River. 

WINSTON-SALEM,  N.  C. — William  and  Sinclair  Mainland,  of  Oshkosh, 
Wis.,  have  purchased  the  gas  and  electric  plants  in  this  city  and  contemplate 
extensive  improvements.  It  is  said  that  about  $200,000  was  paid  for  the 
properties,  and  that  they  will  be  turned  over  to  the  Continental  Public 
Utilities  Corporation. 

GRAND  FORKS,  N.  D. — Edward  L.  Healy,  of  Red  Lake  Fails,  Minn., 
has  secured  a  franchise  for  an  electric  light  plant. 

CLEVELAND,  OHIO. — The  stockliolders  of  the  United  States  Telephone 
Company  have  voted  to  increase  the  capital  stock  from  $2,500,000  to 
$5,000,000. 

BELLEFONTAINE,  OHIO. — The  Urbana,  Bellefontaine  &  Northern 
Traction  Company  will  build  a  nerw  city  line  on  West  Columbus  Avenue 
to  die  corporation  line. 

DAYTON,  OHIO. — The  Board  of  Public  Safety  has  petitioned  for  an 
appropriation  of  $15,000  for  the  purpose  of  putting  the  wires  of  the 
police  and  fire  department  underground. 

NILES,  OHIO. — The  contract  for  furnishing  a  steam  engine,  generator 
and  street  lighting  system  for  the  municipal  electric  lighting  plant  has  been 
awarded  to  the  Machinery  Sales  Company. 

STEUBENVILLE,  OHIO. — The  Council  of  Wellsburg  has  granted  a 
franchise  for  the  Wellsburg  terminus  of  the  Wheeling  &  Bethany  Electric 
Railway.  The  company  will  commence  construction  work  immediately. 

LAKEWOOD,  OHIO. — Chas.  W.  Root,  Village  Engineer,  736  Society 
for  Savings  Building,  Cleveland,  writes  that  an  election  will  be  held 
on  July  5  to  vote  on  issuing  $25,000  bonds  for  the  extension  of  the  electric 
light  plant. 

SPRINGFIELD,  OHIO, — ^Jobn  S.  Harshman,  general  manager  of  the 
Springfield  &  Washington  Traction  Company,  states  that  wor^  on  the  ex¬ 
tension  of  the  line  of  South  Charleston  to  Washington  C.  H.  will  be  started 
within  the  next  few  weeks.  Arrangements  have  been  made  for  selling  the 
bonds  on  the  extension,  and  material  is  now  being  purchased. 

COLUMBUS,  OHIO. — Dr.  S.  B.  Hartman,  of  Columbus,  has  made  appli¬ 
cation  to  the  County  Commissioners  for  a  franchise  to  build  a  suburban 
line  from  the  south  end  of  the  Central  Market  Street  line,  along  High 
Street  to  the  Hartman  farm,  opening  up  a  new  suburban  district.  It  is 
stated  that  when  this  line  is  completed  the  road  will  be  extended  to 
Commercial  Point  and  Washington  C.  H. 

ZANESVILLE,  OHIO. — The  Southeastern  Ohio  Railway  &  Light  Com¬ 
pany  has  commenced  the  construction  of  a  dam  across  South  River  at 
Powell’s  Mills.  A  lake  will  be  formed  supplying  water  to  the  new  power 
station.  The  villages  of  Roseville  and  Crooksville  have  submitted  a  propo¬ 
sition  to  the  company  to  install  additional  pumps  at  its  power  station  and 
to  build  pipe  lines  to  supply  these  villages  with  water. 

CLEVELAND,  OHIO. — The  Qeveland  Construction  Company,  which  has 
the  contracts  for  building  the  Youngstown  &  Ohio  River  Railway  from 
Columbiana  to  Lisbon  and  E^st  Liverpool,  and  the  Cleveland,  .Ashland  & 
Mansfield  Traction  Company’s  line  from  Seville  to  Ashland  and  Mansfield, 
has  placed  contracts  for  trolley  wire,  direct-current  and  high-tension  feed¬ 
ers,  with  the  American  Steel  &  Wire  Company,  covering  the  quantities 
needed  for  both  lines.  Several  other  contracts  for  miscellaneous  material 
have  also  been  closed.  Proposals  are  under  consideration  for  power-house 
equipment.  Both  steam  turbines  and  reciprocating  engines  are  being  con¬ 
sidered;  two  units  of  1,000-hp  capacity  each  will  be  purchased,  and  the 
contracts  will  be  closed  in  the  near  future.  Work  of  grading  has  already 
been  started  on  both  of  these  roads. 

FREELAND,  PA. — The  Borough  Council  has  granted  a  franchise  to  the 
Consumers’  Electric  Light  Company. 

DELTA,  PA. — The  Castle  Fin  Electric  Company  is  preparing  to  build  an 
electric  plant  at  Castle  Fin  Forge  on  Muddy  Creek. 

NEW  HAVEN,  PA. — D.  S.  Martin,  of  Bellevue,  has  secured  the  con¬ 
tract  for  constructing  an  electric  light  plant  for  $15,000. 

POTTSVILLE,  PA. — The  Borough  Council  will  receive  bids  until 
September  18  for  lighting  the  borough  for  5  years  from  February  15,  1907. 

DANVILLE,  PA. — The  contract  for  the  construction  of  the  power  house 
for  the  Hospital  for  the  Insane  has  been  awarded  to  J.  T.  Buchanan  & 
Company. 

JOHNSTOWN,  PA. — The  Dale  Borough  Light,  Heat  &  Power  Company 
will  make  application  to  the  City  Council  for  a  franchise  to  furnish  heat, 
light  and  power  in  this  city. 

WILKESB.ARRE,  PA. — A  company  has  been  organized  with  J.  B. 
Ford,  president  and  Geo.  McDonald,  secretary,  to  establish  a  new  bght- 
ing  plant  in  Wilkesbarre. 

READING,  PA. — The  Edison  Illuminating  Company  and  the  West  Ches¬ 
ter  Steam,  Heat  &  Power  Company  have  consolidated  under  one  charter, 
witn  2  capital  stock  of  $70,000. 

READING,  PA, — The  contract  for  furnishing  electricity  for  lighting 
the  County  Home  has  been  awarded  to  W.  F.  Krick,  of  Sinking  Spring, 
at  the  rate  of  30  cents  per  lamp  per  month.  About  225  lamps  will  be  used. 

LOCK  HAVEN,  PA. — The  Council  has  entered  into  a  contract  with  the 
Lock  Haven  Electric  Light  &  Power  Company  to  furnish  street  lamps  for 


a  term  of  five  years.  The  company  is  to  furnish  80  or  more  lamps  of 
2,ooo-cp  each  at  $65  per  lamp  per  year.  The  price  paid  under  the  old 
contract  was  $71  per  year. 

BIRDSBORO,  PA. — Work  on  the  new  power  plant  of  the  Birdsboro 
Electric  Company,  which  is  now  being  erected  near  the  canal  locks,  is 
progressing  favorably.  The  new  water  wheel  has  been  installed  and  is 
working  satisfactory.  The  steam  engine,  dynamo  and  other  equipment 
will  soon  be  moved  from  the  present  plant  and  placed  in  the  new  building. 

ALTOONA,  PA. — The  Altoona,  Hollidaysburg  &  Bedford  Springs  Rail¬ 
way  Company  has  awarded  the  contract  for  the  construction  of  its  power 
house  to  the  Allis-Chalmers  Company,  of  Milwaukee,  Wis.  The.  contract 
calls  for  two  500-kw  railway  generators,  two  800-bp  Corliss  engines.  Four 
300-hp  Babcock  &  Wilcox  water-tube  boilers  will  be  installed.  The  plant 
will  be  located  at  Duncasville. 

PROVIDENCE,  R.  I. — Bids  will  be  received  until  July  2  by  Jeremiah 
H.  Hall,  chairman  committee  on  city  property,  for  installing  ventilating 
and  heating  system,  engines,  generators,  belting  and  switchboard  required 
for  the  additions  and  alterations  to  the  Technical  High  School.  The 
Richard  D.  Kimball  Company,  Beacon  Street,  Boston,  Mass.,  is  the  engi¬ 
neer.  Martin  &  Hall,  Providence,  are  the  architects. 

CHARLESTON,  S.  C. — Bids  will  be  received  until  July  ai  by  Mordecai 
T.  Endicott,  Chief  Bureau  Yards  and  Docks,  Navy  Department,  Washing¬ 
ton,  D.  C.,  for  furnishing  at  the  Navy  Yard,  Charleston,  S.  C.,  two  air 
compressors  and  accessories  as  per  specification  1497;  estimated  cost,  $22,- 
000;  boilers  and  accessories,  coal  handling  apparatus,  electrical  equipment, 
pumps  and  piping  as  per  specification  1498;  estimated  cost,  $90,000;  four 
turbo-alternators,  engines,  generators,  switchboard,  wiring,  etc.,  as  per 
specification  1499;  estimated  cosf,  $85,000. 

LLANO,  TEX. — The  Texas  Telegraph  &  Telephone  Company  is  pre¬ 
paring  to  extend  and  improve  its  lines.  Several  of  the  lines  will  be  en¬ 
tirely  rebuilt.  The  company  contemplates  an  expenditure  of  about  $10,000. 

LAREDO,  TEX. — Bids  will  be  received  until  July  17  by  James  Knox 
Taylor,  supervising  architect.  Treasury  Department,  Washington,  D.  C., 
for  installing  a  conduit  and  wiring  system  in  the  U.  S.  Post  Office,  Court 
House  and  Custom  House  at  Laredo. 

SALT  LAKE  CITY,  UTAH.— The  Utah  Copper  Company,  of  which  D. 
C.  Jacklin  is  general  manager,  has  awarded  the  contract  for  the  electrical 
equipment  for  the  new  Garfield  mill  to  the  General  Electric  Company. 

OGDEN,  UTAH. — The  Ogden  Electric  Supply  &  Fixture  Company  has 
been  awarded  a  contract  by  the  Utah  Smelting  Company  to  put  in  a  trans¬ 
mission  line,  together  with  all  machinery,  from  Brigham  City  to  the  smelter. 

RICHMOND,  VA. — The  Southern  Bell  Telephone  Company  will  spend 
about  $400,000  for  extensions  and  improvements  to  its  system  in  this  city 
this  year.  A  new  building  is  to  be  erected  and  new  switchboard  installed 
and  the  wires  are  to  be  put  underground. 

RICHMOND,  VA. — The  Committee  on  Electricity  has  asked  the  city  at¬ 
torney,  superintendent  of  the  water  works  and  city  electrician,  to  frame  an 
ordinance  providing  for  an  electric  light  plant  for  municipal  uses  only,  not 
to  exceed  $250,000  in  cost,  and  to  report  the  same  at  the  next  meeting 
of  the  coiiimittee. 

NORFOLK,  VA. — The  Norfolk  Railway  &  Light  Company  has  placed 
orders  for  the  equipment  of  its  new  power  house,  which  will  have  a 
capacity  of  10,500  kw,  consisting  of  three  3,000  and  one  1,500  kw  Curtiss 
turbines,  of  the  condenser  type,  and  fourteen  Bahcock  &  Wilcox  boilers 
of  650  hp  each,  which  will  be  equipped  with  Roney  stokers.  The  company 
will  install  three  sub-stations  at  the  present  time;  one  at  Ocean  View,  one 
at  the  power  house  in  Norfolk  and  one  at  Portsmouth,  which  will  replace 
several  small  generator  plants.  Later  on  a  sub-station  will  be  installed  at 
Suffolk. 

YAKIMA,  WASH. — The  Yakima  Inter-Valley  Traction  Company  has 
been  organized  here  for  the  purpose  of  building  an  electric  system  for  this 
city  and  the  entire  valley. 

PORT  TOWNSEND,  WASH.— Ivan  L.  Hyman,  of  Seattle,  has  pur¬ 
chased  the  property  of  the  Port  Townsend  Gas  &  Electric  Company,  which 
was  sold  at  sheriff’s  sale  on  May  26. 

SPOKANE,  WASH. — The  Referendum  League,  recently  organized,  is 
stated  to  have  decided  to  petition  the  Council  to  call  an  election  to  vote  on 
constructing  a  municipal  electric  light  plant. 

BELLINGHAM,  WASH. — The  Home  Telephone  Company  is  putting 
in  a  new  automatic  telephone  system  in  this  city.  The  company  also  con¬ 
templates  putting  in  a  system  in  Anacortes. 

OLYMPIA,  W,\SH. — Plans  and  specifications  have  been  received  for  the 
new  telephone  exchange  building  for  the  Olympia  Sunset  Telephone  Com¬ 
pany  and  work  on  the  structure  will  begin  at  once. 

PULLMAN,  WASH. — Work  has  commenced  on  the  transmission  line 
from  Moscow  to  Pullman.  M.  J.  Shields  &  Company,  of  Moscow,  who 
have  a  franchise  to  operate  an  electric  lighting  and  power  plant,  which  is 
to  be  in  operation  by  July  i,  have  commenced  work  on  the  transmission 
line  from  Moscow.  Power  is  to  be  brought  from  Asotin,  Wash.  The 
company  will  lease  the  city  system  until  the  next  general  election,  when 
the  citizens  will  vote  on  the  proposition  to  sell  the  plant  to  the  company. 

BENWOOD,  W.  VA. — The  City  Council  is  considering  the  question 
of  constructing  a  municipal  lighting  plant  at  a  probable  cost  of  $30,000. 

MADISON,  WIS. — The  Council  has  made  an  appropriation  to  buy  a 
site  for  a  municipal  electric  lighting  plant. 

ABBOTSFORD,  WIS. — This  city  would  like  to  correspond  with  parties 
interested  in  an  electric  light  franchise.  Address  Louis  Olson,  village  clerk. 
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WEST  MILWAUKEE,  WIS. — The  Village  Council  has  awarded  to  the 
Milwaukee  Electric  Railway  &  Light  Company  the  contract  for  street  light¬ 
ing  at  $84  per  arc  lamp  per  year. 

MANITOWOC,  WIS. — The  Fox  Valley  Railway  Company  has  increased 
us  capital  stock  from  $25,000  to  $200,000.  The  company  will  construct  an 
interurban  line  between  Sheboygan  and  Kaukauna. 

SUPERIOR,  WIS. — The  Northern  Power  Company,  of  Duluth,  Minn., 
has  leased  a  portion  of  the  Superior  Water,  Light  &  Power  Company’s 
building  on  Hughitt  Avenue  for  a  period  of  ten  years,  the  space  to  be  used 
for  its  generators.  The  Northern  Power  Company  is  to  pay  ^$400  a  year 
for  the  present  space  and  $200  a  year  for  each  additional  generator  in¬ 
stalled. 

CARDSTON,  ALB. — Debentures  are  being  told  for  the  purpose  of  in¬ 
stalling  a  municipal  electric  lighting  plant.  J.  A.  Hammer  is  mayor. 

REVELSTOKE,  B.  C. — The  Prince  Mining  Company  is  arranging  to 
lay  an  electric  tramway  to  cost  $60,000  from  here  to  the  mine.  J.  A. 
Stone  is  vice-president. 

ROSSLAND,  B.  C. — The  Trail  electric  light  plant,  owned  by  the  Con¬ 
solidated  Mining  &  Development  Company  was  burned  to  the  ground.  l  oss, 
$18,000. 

SASK.^TOON,  CAN. — Willis  Chapman,  civil  engineer,  of  Toronto,  has 
plans  for  a  municipal  electric  lighting  plant  which  will  be  installed  here. 
J.  Clinskil  is  mayor. 

PRINCE  ALBERT,  CAN. — Prince  Albert  rate  payers  have  decided  to 
move  the  electric  light  plant  to  the  power  house  at  the  water  works  and 
to  improve  the  plant  at  a  cost  of  $35,000. 

OTTAWA,  ONT. — The  civic  lighting  plant,  it  is  stated,  shows  a  net 
profit  of  $826  for  6  months  after  paying  the  interest  and  sinking  fund 
claims. 

FORT  WILLIAM,  ONT. — The  International  Telephone  Company  has 
closed  a  contract  with  the  town  fpr  a  new  central  telephone  outfit  for 
750  instruments.  J.  Whalen  is  mayor. 

CHATHAM,  ONT. — The  Chatham,  Lake  Erie  &  Wallaceburg  Electric 
Railroad  will  extend  its  line  from  here  to  Rondeau  Harbor,  20  miles, 
and  is  having  surveys  made  for  a  line  to  Sarnia,  a  distance  of  100  miles. 

TORONTO,  ONT. — The  Toronto  &  York  Radial  Electric  Railway  Com¬ 
pany  is  building  a  new  power  house  at  Keswick.  It  will  be  100  ft.  x  150 
ft.  ,  and  will  supply  the  power  for  the  Metropolitan  Electric  Railway,  from 
Newmarket  to  Jackson’s  Point. 

WINNIPEG,  MAN. — The  City  Council  has  passed  a  by-law  to  issue  de¬ 
bentures  to  the  amount  of  $3,250,000  for  the  purpose  of  acquiring  rights  of 
ways  and  other  necessary  property  for  building  and  maintaining  an  electric 
street  railway  to  be  owned  by  the  city,  independent  of  the  Winnipeg  Elec¬ 
tric  Street  Railway,  and  for  constructing  a  power  plant  on  the  Winnipeg 
River  at  a  point  to  be  selected  by  the  Council. 

WINNIPEG,  MAN.— The  Board  of  Works  of  the  Winnipeg  City  Council 
has  ordered  the  Winnipeg  Street  Railway  Company  to  build  a  new  line 
from  the  corner  of  Broadway  and  Osborne  Streets  to  Portage  Avenue. 
This  is  to  be  a  double-track  line.  The  company  is  also  ordered  to  build 
its  new  line  on  Sargeant  Avenue,  from  Sherbrooke  to  Arlington  Streets. 
The  Council  has  the  power  to  order  these  extensions  by  the  terms  of  the 
company’s  franchise. 

MEXICO,  MEX. — The  Compania  Electrica  e’  Irradora  del  Estads  de 
Hidalgo  has  increased  its  capital  stock  from  $2,000,000  to  $4,000,000. 

DAWSON,  Y.  T. — It  is  reported  that  a  large  electrical  plant  will  be 
installed  this  summer  to  operate  the  placer  mines  in  Klondyke  Basin. 


Industrial  Companies* 

THE  HENRY  RYCRAFT  &  COMPANY,  electrical  constructors  and  en¬ 
gineers,  with  headquarters  at  166  Genesee  Street,  Utica,  N.  Y.,  has  been 
formed  by  Henry  Ryecraft. 

THE  NEW  YORK  ELECTRIC  FOUNTAIN  COMPANY,  of  New 
York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $20,000.  The 
directors  are  S.  S.  Mittenhall,  I.  M.  Mittenhall  and  G.  S.  Jacobson,  of 
New  York,  N.  Y. 

THE  INTERMOUNTAIN  CONSTRUCTION  COMPANY,  of  Butte, 
Mont.,  has  been  incorporated  with  a  capital  stock  of  $100,000  for  the 
purpose  of  building  telegraph  and  telephone  lines.  The  incorporators 
are  T.  B.  Lane  and  others. 

THE  SMITH  ELECTRIC  &  MANUFACTURING  COMPANY,  of 
Charlottee,  N.  C.,  has  been  incorporated  with  a  capital  stock  of  $25,000 
to  carry  on  a  fixture  and  electrical  business  in  Charlotte.  The  incorpo¬ 
rators  are  H.  C.  Dotger,  E.  F,  Cresswell  and  Samuel  J.  Smith. 


Company  Elections. 


HARTFORD,  CONN. — At  the  annual  meeting  of  the  Farmington  River 
Power  Company  held  recently,  the  following  board  of  directors  was  chosen 
for  the  ensuing  year:  Henry  Roberts,  E.  B.  Bennett,  H.  C.  Judd,  A.  C. 
Dunham,  Atwood  Collins,  John  S.  Hunter,  E,  C.  Terry,  W.  W,  Smith, 
James  Terry. 

NEW  ALBANY,  KY. — At  the  annual  meeting  of  the  Eureka  Telephone 
Company  held  recently  the  present  officers  were  reelected  as  follows: 


E.  F.  Windell,  president;  H.  C.  Beanblossom,  secretary;  H.  C.  Keys, 
treasurer. 

BALTIMORE,  MD. — At  the  annual  meeting  of  the  stockholders  of  the 
Mounf  Washington  Electric  Light  &  Power  Company  held  recently  at  the 
company’s  offices.  Mount  Washington,  the  following  officials  were  elected 
for  the  ensuing  year:  President  and  general  manager,  Thomas  W.  Offatt; 
vice-president,  Alten  S.  Miller;  secretary  and  treasurer,  Harry  J.  McIn¬ 
tyre. 

LITCHFIELD,  MINN. — At  the  annual  meeting  of  the  Litchfield  Tele¬ 
phone  Exchange  Company,  held  June  11,  the  present  officers  were  re¬ 
elected  for  another  year  as  follows:  H.  I.  Peterson,  president;  G.  H. 
Sullivan,  vice-president;  T.  F.  McClure,  secretary;  G.  A.  Settergren, 
treasurer. 

ANACONDA,  MONT. — At  a  recent  meeting  of  the  directors  of  the 
Montana  Telephone  Company,  Harry  A.  Gallway,  of  Butte,  was  elected 
president,  and  Charles  J.  Kelly,  vice-president. 

CLEVELAND,  OHIO. — At  the  annual  meeting  of  the  Cleveland  Tele¬ 
phone  Company,  held  June  15,  the  following  officers  were  elected:  L.  R. 
Richardson,  president;  Heman  J.  Pettengill,  vice-president;  Charles  A. 
Grant,  secretary;  A.  H.  Kirkwood,  treasurer  and  assistant  secretary;  John 
Balch,  assistant  treasurer. 


^eto  Incorporations. 


OAKLAND,  CAL. — Articles  of  incorporation  have  been  filed  with  the 
County  Clerk  for  three  allied  companies,  which  are  to  engage  in  tne 
lighting  and  power  business  in  Lodi,  Auburn  and  Richmond  and  the 
surrounding  regions.  The  incorporators  are  the  same  in  each  company 
and  are  as  follows:  W.  F.  Russell,  C.  A.  Wilson  and  M.  Brand,  of  San 
Francisco;  H.  A.  Potter  and  F.  A.  Osborn,  of  Oakland.  The  first  com¬ 
pany  is  called  the  Lodi  Gas  Improvement  Company,  the  second  the  Auburn 
Gas  Improvement  Company,  and  the  third  the  Richmond  Gas  Improvement 
Company.  The  capital  stock  of  each  of  the  companies  is  $100,000.  The 
principal  place  of  business  is  to  be  at  Oakland. 

CHICAGO,  ILL. — The  Carthage  &  Western  Illinois  Electric  Company 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $2,500.  The 
incorporators  are  W.  M.  Vose  and  others. 

LEROY,  ill. — The  Leroy  &  Southwestern  Railroad  Company  has  been 
incorporatd  with  the  principal  office  at  Bloomington.  The  capital  stock  is 
$2,000.  The  incorporators  and  first  board  of  directors  are  Alvin  H.  Shelby, 
J.  A.  Taylor,  Bloomington,  Ill.;  L.  A.  Hinton,  A.  Hinton,  Normal,  Ill.; 
George  W.  Shelby,  Wapella,  Ill. 

SPURGEON,  IND. — The  Spurgeon  Home  Telephone  Company  has  filed 
articles  of  incorporation.  The  capital  stock  is  $12,000.  The  directors  are 
E.  H.  Grubb,  J.  A.  Wiggs  and  John  W.  Scales. 

WINCHESTER,  IND. — Articles  of  incorporation  have  been  filed  by  the 
Muncie  &  Union  City  Traction  Company  with  a  capital  stock  of  $500,000. 
The  directors  are  James  A.  Van  Osdol  and  others. 

MUNCIE,  IND. — The  Ardmore  Heat  &  i^ight  Company  has  been  in¬ 
corporated  with  a  capital  stock  of  $200,000,  to  produce  oil  and  gas, 
build  pipe  lines,  construct  and  operate  gas  and  electric  light  plants  and 
to  sell  gas,  oil  and  electricity  for  heat,  light  and  power.  John  W.  Smith 
is  chairman  board  of  directors. 

MOORLAND,  lA. — ^The  Moorland  Mutual  Telephone  Company  has  filed 
articles  of  incorporation. 

COLO,  lA. — Articles  of  incorporation  have  been  filed  by  the  New 
Albany  Mutual  Telephone  Company  with  a  capital  stock  of  $5,000. 

AUGUSTA,  ME. — The  Tri-State  Telephone  &  Telegraph  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $3,000,000.  E.  H. 
Moulton  is  president. 

MINNEOTA,  MINN. — The  Minneota  Telephone  Company  has  been  in¬ 
corporated  with  a  capital  stock  of  $5,000. 

LINCOLN,  NEB. — The  Fillmore  County  Telephone  Company  has  in¬ 
creased  its  capital  stock  to  $100,000. 

M.\RTEL,  NEB. — ^Articles  of  incorporation  have  been  filed  with  the 
Secretary  of  State  by  the  Martel  Farmers’  Telephone  Company  with  a 
capital  stock  of  $500.  The  officers  are  Albert  Egger,  president;  John  A. 
Sittler,  vice-president;  William  H.  H.  Moore,  secretary;  Edward  H.  Boh- 
mont,  treasurer. 

BUFFALO,  N.  Y. — The  Buffalo  &  Lackawanna  Traction  Company  has 
filed  articles  of  incorporation  with  the  Secretary  of  State.  The  company 
^  operates  a  five-mile  electric  road  in  Buffalo,  and  has  a  capital  stock  of 
$1,000,000.  The  directors  are  J.  B.  Mayer,  W.  F.  Sheehan,  C.  H.  Werner, 
M.  J,  Dodge,  Ashley  T.  Cole,  of  New  York;  J.  C.  Calisch,  J.  F.  Burke, 
C.  V.  Nellany  and  O.  F.  George,  of  Buffalo. 

BONSAL,  N.  C. — The  Cape  Fear  Telephone  Company  has  been  char¬ 
tered  with  a  nominal  capital  stock  of  $675.  T.  L.  Womble  is  incorporator. 

HILLSBORO,  OHIO. — The  Hillsboro,  Belfast  &  Peebles  Traction  Com¬ 
pany  has  been  organized  for  the  purpose  of  building  a  line  through  Belfast 
and  Peebles  with  a  branch  to  the  Ohio  River  at  Aberdeen.  The  officers 
are  P.  M.  Hughes,  Lovett,  president;  J.  W.  Letherman,  Belfast,  vice- 
president;  W.  B.  Cochrane,  Hillsboro,  secretary. 

CLEVELAND,  OHIO. — The  Municipal  Traction  Company  has  been  in¬ 
corporated  with  a  capital  stock  of  $10,000  for  the  purpose  of  leasing  the 
Forest  City  Street  Railway  Company.  *1110  last-named  company  has  in¬ 
creased  its  capital  stock  from  $250,000  to  $2,000,000.  Of  this  amount 
$700,000  will  be  issued  2t  once  and  will  be  used  in  the  completion  of  the 
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lines  already  started,  the  purchase  of  power  house  equipment,  rolling 
stock,  etc.  The  •  remaining  $1,300,000  will  be  issued  and  sold  from  time 
to  time  and  the  proceeds  applied  to  new  construction.  The  property  which 
the  Forest  City  Railway  Company  will  turn  over  to  the  Municipal  Traction 
Company  consists  of  five  miles  already  built  and  nine  miles  under  con¬ 
struction. 

HOUTZDALE,  PA. — A  company  has  been  organized  here  under  the  name 
of  the  Houtzdale  Electric  Light,  Heat  &  Power  Company,  with  a  capital 
stock  of  $10,000.  Samuel  T.  Henderson  is  treasurer. 

EDENSBURG,  PA. — At  a  meeting  of  the  telephone  companies  in  the 
northern  part  of  Cambria  County  it  was  decided  to  consolidate  all  the 
independent  farmers’  line  under  one  company  to  be  known  as  the  Northern 
Cambria  Farmers’  Telephone  Company.  H.  M.  Gooderman  was  elected 
president 


Le^aL 


SOUTH  TEXAS  TELEPHONE  ENJOINED.— Mr.  H.  E.  Huntington, 
the  Los  Angeles,  Cal.,  street  railway  man,  who  is  making  an  effort  to 
obtain  control  of  the  long  distance  independent  telephone  properties 
in  the  Southwest,  to-day  obtained  a  temporary  injunction  in  the  district 
court  Austin,  Tex.,  against  the  South  Texas  Telephone  Co.,  restraining 
its  representatives  from  hypothecating  $115,000  of  its  bonds. 

TELEPHONE  UNDERGROUND  WIRES.— In  an  action  brought  by 
the  village  of  Carthage  against  the  Central  New  York  Telephone  &  Tele¬ 
graph  Company,  the  Court  of  Appeals  has  just  rendered  a  decision  against 
the  village.  The  -suit  was  brought  to  determine  whether  the  village  had 
the  right  to  compel  the  company  to  put  its  wires  under  ground.  Justice 
Andrews  at  special  term  decided  in  favor  of  the  company,  and  from  the 
decision  the  village  appealed  to  the  Appellate  Division,  which  reverstfd 
Justice  Andrew’s  decision.  The  companpy  then  took  the  case  to  the  Court 
of  Appeals,  which  decides  in  the  negative  the  question  whether  a  village 
can  compel  a  telephone  company  to  put  its  wires  under  ground. 

GAS  PRICE  REDUCTION  VALID.— The  Appellate  Division  of  the 
Supreme  Court  of  New  York  has  handed  down  a  decision  against 
the  Consolidated  Gas  Company  in  two  cases.  The  court  holds  in 
effect  that  the  company  must  not  shut  off  the  gas  from  any  consumer  who 
tenders  the  8o-cent  rate  fixed  by  the  last  session  of  the  Legislature.  Jus¬ 
tice  Laughlin  wrote  the  opinion.  Presiding  Justice  O’Brien  and  Justice 
Patterson  concurred.  Dissenting  opinions  were  written  by  Justice  Mc¬ 
Laughlin  and  Houghton.  In  his  dissenting  opinion  Justice  McLaughlin 
says;  "It  is  a  somewhat  alarming  proposition  that  a  legislative  body  can 
simply  by  its  own  fiat  arbitrarily  fix  the  price  at  which  the  owner  of 
a  product  must  sell  it,  and  it  is  equally  so  that  a  court  will  refuse  to  the 
owner  of  the  product  the  right  to  sell  it  at  the  price  at  which  he  had 
heretofore  sold  it,  pending  a  judicial  determination  as  to  the  validity  of 
the  legislative  act,  when  sufficient  money  is  paid  into  court  to  reimburse 
a  purchaser  for  the  difference  in  price  in  case  the  act  is  declared  valid.” 
Justice  Houghton,  also  dissenting,  says  he  does  not  think  that  the  State 
courts  have  been  ousted  by  the  Federal  courts  from  jurisdiction,  but  be 
thinks  that  no  extraordinary  remedy  in  the  form  of  a  temporary  injunction 
should  be  granted. 

SERIES  PARALLEL  CONTROLLERS. — In  the  United  States  Circuit 
Court  of  Appeals  for  the  third  circuit,  sitting  in  Philadelphia,  Pa.,  a 
patent  decision  was  handed  down  on  June  11th  in  favor  of  the  General 
Electric  Co.,  who  had  brought  suit  against  the  Garrett  Coal  Co.  on  the 
charge  that  the  defendant  company  had  been  using  series  parallel  con¬ 
trollers,  manufactured  by  the  Morgan-Gardner  Electric  Co.,  of  Chicago. 
These  controllers,  it  was  alleged,  are  an  infringement  upon  the  plain¬ 
tiff’s  patents  No.  587,441  and  587,44a  of  August  3rd,  1897.  'The  Court 
of  Appeals  speaks  in  high  terms  of  the  invention  contained  in  these 
two  patents  and  states  the  advantages  as  follows:  "The  method  is  a 
gradual,  or  step  by  step,  progress  from  the  series  to  the  parallel  supply 
of  the  electric  current  to  the  motors,  by  which  the  current  may  be  safely 
broken  as  to  one  motor  in  series,  the  same  be  at  once  changed  to  parallel 
relation  to  the  other,  and  the  multiple  rate  of  speed  attained,  without 
shock  and  without  sparking,  there  being,  during  the  progress,  no  sbuMhtg 
off  of  the  current  or  reduction  of  speed.”  This  decision  covers  the  "K” 
form  of  controller  of  which  more  than  86,000  have  been  sold  and  put  into 
operation,  and  which  is  used  almost  exclusively  on  electric  street  railway 
systems  of  this  and  other  countries. 

NIAGARA  POWER  NOT  INJURIOUS.— In  a  report  filed  by  Referee 
Charles  M.  Williams  in  the  condemnation  proceedings  brought  by  the 
Niagara,  Lockport  and  Ontario  Power  Company  to  acquire  the  lands 
of  Mary  Van  Riper  in  the  town  of  Brighton,  the  referee  holds  that  the 
company  has  the  right  to  condemn  land  in  Monroe  or  any  other  county 
along  the  line  from  Lockport  to  Syracuse.  A  decision  filed  by  Justice 
Sutherland  in  the  case  of  Mary  S.  Oliver  gave  the  company  temporary 
possession  of  the  property  on  the  same  grounds,  though  'a  settlement  of 
the  case  was  effected  before  it  had  been  concluded  on  its  merits,  an  appeal 
having  been  taken  from  a  preliminary  ruling.  The  referee  was  appointed 
October  35,  1905,  by  Justice  Sutherland  to  take  testimony  in  the  -utse. 
As  in  the  opinion  given  by  Justice  Sutherland,  the  opinion  holds  fhat  the 
corporation  is  a  public  service  corporation  within  the  meaning  of  Chapter 
733  of  the  laws  of  1894,  and  thus  has  the  right  of  extension  beyond  the 
limits  of  Niagara,  OrFeans  and  Erie  County,  the  counties  named  in  the 
charter.  The  conclusions  of  the  law  also  find  that  the  company  has 
full  authority  to  take  from  the  Niagara  River  the  amount  of  water  neces¬ 
sary  to  develop  a  practically  unrestricted  amount  of  power  at  Lockport. 
The  grant  of  the  charter  to  the  company  by  the  l/sgislature,  it  is  stated. 


was  a  valid  grant  and  gives  the  company  full  authority  to  divert  water 
from  the  river  within  the  provisions  of  this  grant.  The  opinion  also 
holds  that  the  grant  of  these  privileges  does  not  grant  to  the  company 
any  money  or  property  of  the  State  of  New  York  within  the  meaning 
of  Section  9  of  Article  I  of  the  constitution.  The  findings  of  the  fact 
go  into  a  long  discussion  of  the  company’s  history  from  its  incorpora¬ 
tion,  including  the  purposes  for  which  it  was  formed.  A  power  canal, 
work  on  which  was  commenced  a  year  or  two  ago,  but  which  is  still  un¬ 
completed,  awaiting  the  outcome  of  the  charter  rights  which  are  still  .lues- 
tioned,  is  discussed  in  detail.  This  canal,  it  is  stated,  will  be  used  to 
develop  power  at  Lockport,  at  which  place  not  over  10,000  horse-power 
annually  will  be  consumed.  At  this  point,  it  is  stated,  the  transforming 
station  is  located  and  the  company  must  necessarily  transmit  power  to 
other  places.  This  is  one  of  the  basic  grounds  for  the  ruling  as  to  the 
necessity  for  extension.  It  is  also  found  that  the  scenic  effect  of  Niagara 
Falls  will  not  be  affected  by  the  water  which  is  taken  from  the  river. 
The  referee  finds  that  the  claim  that  the  navigability  of  the  Niagara  River 
from  Lewiston  to  Lake  Ontario  would  be  affected  is  unfounded  and  says 
that  the  navigability  of  this  stretch  of  the  river  would  not  be  affected 
if  all  the  water  from  the  river  were  to  be  diverted  at  Lewiston  by  another 
channel  into  Lake  Ontario,  as  the  water  would  get  back  into  the  lake. 
Above  Lewiston,  the  report  states,  the  river  is  only  navigated  as  far  as 
the  falls  by  the  Maid  of  the  Mist.  The  development  of  from  100,000  to 
200,000  horse-power  at  Lockport  would  reduce  the  water  in  the  upper 
level  from  3  to  6  inches  only. 


Obituary* 


MR.  H.  BOTTOMLEY. — Mr.  John  Bottomley,  vice-president  of  the 
Marconi  Wireless  Telegraph  Company,  received  word  this  week  of  the 
death  of  his  brother,  Harry  Bottomley,  at  Knutsford,  England,  on  June 
33.  Harry  Bottomley  was  born  in  Belfast,  Ireland,  32  years  ago.  He 
was  the  son  of  William  Bottomley,  a  justice  of  the  peace.  For  the  last 
three  years  he  had  been  assistant  treasurer  of  the  English  branch  of  the 
Westinghouse  company.  Before  taking  that  place  he  was  a  tea  planter 
in  India.  He  leaves  a  widow. 

MR.  C.  E.  TRIPLER. — Mr.  Charles  Eastman  Tripler,  inventor  of  a 
method  for  making  liquid  air,  died  on  June  20,  of  Bright’s  disease,  at  Lib¬ 
erty,  N.  Y.,  after  an  illness  of  several  months.  He  was  born  in  New  York 
City  in  1849,  and  while  attending  private  schools  showed  an  aptitude  for 
mechanics  and  chemistry.  When  he  was  23  years  old  he  constructed  a 
naphtha  condensing  engine  and  then  devoted  himself  for  several  years 
to  experimenting  with  chemicals.  In  1890  he  discovered  a  method  of 
liquefying  air,  and  two  years  later  succeeded  in  producing  liquid  oxygen 
and  nitrogen.  His  method  employed  great  compression  and  pro'luced 
a  temperature  of  312  degrees  below  zero.  A  stock  company  capitalized  at 
$30,000,000  was  formed  to  put  the  discovery  into  commercial  use,  and 
all  sorts  of  claims  were  made  for  the  product.  The  company  was  never 
a  financial  success.  Mr.  Tripler  made  a  demonstration  with  liquid  air 
at  the  Electrical  Exhibition  in  New  York  City  a  few  years  ago. 

MR.  C.  C.  NEWTON. — The  death  of  Charles  C.  Newton,  president 
and  treasurer  of  the  Newton  Machine  Tool  Works,  Inc.,  Philadelphia, 
occuired  at  Brercen,  German/,  June  13.  He  had  not  been/dn  good  health 
for  some  time  and  had  gone  to  Europe  to  seek  relief.  He  vas  born  Feb¬ 
ruary  9,  1846,  at  Cambridge,  Washington  County,  N.  Y.,  and  at  the  age 
of  19  he  indentured  himself  as  apprentice  to  the  Brooks  Locomotive  Works 
at  Dunkirk,  N.  Y.,  spending  most  of  his  time  in  the  tool  room.  After 
serving  his  apprenticeship  and  working  in  various  shops,  Mr.  Newton  re¬ 
turned  to  Dunkirk  in  1875,  and,  in  partnership  with  J.  D.  Cox,  manufac¬ 
tured  twist  drills,  reamers,  cutters,  etc.,  removing  to  Cleveland,  O.,  in 
1876,  to  broaden  the  scope  of  their  work,  which  had  largely  increased, 
operating  under  the  firm  name  of  Newton  &  Cox.  In  1880  Mr.  Newton 
sold  out  his  interest  to  Mr.  Cox,  who  formed  out  of  the  old  firm  the 
Qeveland  Twist  Drill  Company.  Removing  to  Philadelphia  Mr.  Newton 
laid  the  foundation  for  the  present  Newton  Machine  Tool  Works.  He  was 
the  sole  proprietor  of  the  works  until  July  14,  1897,  when  articles  of  in¬ 
corporation  were  taken  out,  and  the  firm  became  the  Newton  Machine  Tool 
Works,  Inc.,  with  Mr.  Newton  as  president  and  treasurer.  He  was  a  mem¬ 
ber  of  the  Engineers’  Club  and  of  the  American  Society  of  Mechanical 
Engineers. 


PersonaU 

MR.  W.  R.  COOPER,  M.  A„  B.Sc.,  M.  I.  E.  E.,  A.  M.  Inst. 
C.  E.,  has  been  offered  and  has  accepted  the  editorship  of  the  London 
Electrician,  in  the  place  of  Mr.  F.  C.  Raphael,  who  retires  June  30. 

MR.  N.  A.  CHRISTENSEN,  who  has  just  associated  himself  with  the 
Allis-Chalmers  Company,  for  air  compressor,  brake  work,  etc.,  is  making 
a  trip  to  Europe  before  assuming  his  new  duties,  and  will  spend  the  time 
over  there  chiefly  in  aulomobiling.  ^ 

MR.  WM.  B.  FLYNN,  assistant  electrical  engineer  of  the  New  York, 
Westchester  &  Boston  Ry.  Co«  was  married  June  16  to  Miss  Edna  Anson 
of  Hasbrouck  Heights,  N.  J.  The  couple  afterwards  left  for  a  two  weeks’ 
trip  through  Northern  New  York. 

DR.  F.  S.  PEARSON  has  sailed  for  Europe,  accompanied  by  Mrs. 
Pearson.  From  London  they  will  go  to  Rio  de  Janeiro,  Brazil,  where 
Dr.  Pearson  has  large  interests  in  the  electric  lighting,  trolley  and  tele¬ 
phone  system,  and  has  a  large  power  transmission  enterprise  in  Land. 


June  30,  1906. 
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MR.  N.  B.  ROPER,  formerly  chief  engineer  for  the  Cananea  Conaoli- 
dated  Copper  Company,  Cananea,  Mexico,  has  recently  been  engaged  by 
the  Power  and  Mining  Machinery  Company,  Milwaukee,  Wia.,  aa  mining 
engineer  to  represent  it  at  its  New  York  sales  office.  No.  sa  William  St 

MR.  F.  F.  FOWLE,  formerly  of  New  York  City,  is  now  permanently 
located  in  Chicago  as  manager  there  for  the  American  Telephone  &  Tele* 
graph  Company.  Mr.  Fowle  has  made  a  specialty  of  long  distance  tele* 
phone  work  and  of  late  has  given  great  attention  to  installations  for 
railroads — work  that  involves  many  interesting  problems. 

MR.  WALTER  C.  DEAN  has  opened  offices  in  the  Bank  of  Commerce 
Building  at  Norfolk,  Va.,  and  will  represent  the  C.  &  C.  Electric  Com¬ 
pany  there.  He  is  a  graduate  of  the  Massachusetts  Institute  of  Tech¬ 
nology,  and  has  had  considerable  experience  in  the  equipment  department 
of  the  Norfolk  Navy  Yard,  where  he  has  made  a  specialty  of  variable 
speed  motors  for  driving  machine  tools. 

MR.  PAUL  J.  KRUESI,  secretary-treasurer  of  the  American  Lava  Com¬ 
pany,  of  Chattanooga,  Tenn.,  has,  according  to  the  journals  of  that  city, 
become  engaged  to  Miss  Myra  Kennedy  Smartt  of  Chattanooga.  The 
wedding  will  take  place  during  the  summer,  and  the  honeymoon  be  spent 
north.  Mr.  Kruesi  is  the  son  of  the  late  John  Kruesi,  one  of  the  founders 
of  the  Edison  lighting  industry  in  America. 

MR.  J.  G.  WHITE  took  a  large  party  of  friends  in  the  electrical  and 
financial  worlds,  by  special  car,  on  Saturday,  June  23,  to  see  the  'Varsity 
boat  races  at  Poughkeepsie.  Assisted  by  Messrs.  Gossler,  Collette,  Reed 
and  Bunnell  of  the  J.  G.  White  Company,  he  extended  lavish  hospitality 
and  the  day  was  not  marred  for  the  host  by  the  sight  of  his  alma  mater, 
Cornell,  pulling  off  two  of  the  big  events  in  splendid  style. 

MR.  W.  H.  WHITESIDE. — Among  the  passengers  leaving  New  York  for 
Liverpool,  June  19,  on  the  Cunard  steamer  “Coronia”  was  President 
W.  H.  Whiteside  of  the  Allis-Chalmers  Company,  who,  accompanied  by  bis 
wife  and  daughter,  will  devote  several  weeks  to  a  recreation  trip  abroad. 
Mr.  Whiteside  and  his  family  will  visi^  various  points  of  interest  in  Eng¬ 
land,  Germany,  Switzerland  and  France,  spending  most  of  their  time  on 
the  Continent. 

MAJOR  F.  V.  HANSEN,  of  Sweden,  with  Mr,  G.  Malm,  C.  E.,  has 
been  making  an  investigation  of  the  chief  American  and  Canadian 
hydro-electric  pjants,  with  the  objects  of  ascertaining  how  far  they  may 
suggest  methods  for  the  utilization  of  the  Trollbattan  Falls,  which  the 
Swedish  Government  proposes  to  utilize  for  electrical  work  on  the  State 
railroads.  They  have  accumulated  a  large  amount  of  data  and  sailed  for 
home  this  week. 

MRS.  W.  C.  GOTSHALL,  wife  of  the  railroad  promoter,  broke 
ground  last  week  for  the  New  York  and  Port  Chester  Railroad,  using  a 
gold  shovel.  After  six  years  of  legal  battle  in  the  courts  and  before  the 
State  Railroad  Commissioners  and  the  city  authorities,  the  Port  Chester 
Railroad  Company  has  won.  The  road  will  cost  $30,000,000.  It  will  con¬ 
sist  of  twenty-five  miles  of  four-track  road,  operated  by  a  third  rail.  Its 
temporary  terminus  in  Manhattan  will  be  at  i77tb  St.  and  the  subway. 
It  will  be  ready  in  about  two  years. 

MR.  GEO.  U.  G.  HOLMAN,  who  promoted  and  built  the  Levis  County 
Railway,  Quebec,  Canada,  and  now  of  180  Broadway,  New  York  City,  is 
associated  with  Mr.  L.  Knowles  Perot,  of  Philadelphia.  Mr.  Holman  was 
recently  appointed  electrical  engineer  of  the  Valley  Forge  System,  which 
will  build  and  operate  a  third-rail  private  right-of-way  line  between  Phila¬ 
delphia  and  Phoenixville,  Pa.,  with  Philadelphia  offices  on  the  twenty-first 
floor.  Land  Title  Building.  He  is  also  vice-president  of  the  Public  Service 
Investments  Company,  which  is  the  holding  company  for  eleven  Pennsyl¬ 
vania  corporations.  Mr.  Holman  retains  bis  New  York  office. 

MR.  GARDNER  C.  SIMS,  having  recently  been  elected  to  the  presi¬ 
dency  of  the  William  A.  Harris  Steam  Engine  Company  of  Providence, 
R.  I.,  builder  of  Corliss  engines,  has  resigned  his  position  as  general  mana¬ 
ger  of  the  Marine  Engine  &  Machine  Company,  of  Harrison,  N.  J.,  and 
will  return  to  Providence  to  assume  his  duties  there.  The  William  A. 
Harris  Steam  Engine  Company  has  purchased  a  large  tract  of  land  at 
Central  Falls,  R.  I.,  and  plans  are  now  being  prepared  for  the  building 
of  new  works.  Mr.  Sims  has  a  world-wide  reputation  as  a  builder  of 
high-speed,  closely  regulating  engines,  and  his  valuable  aid  in  the  begin¬ 
nings  of  the  electric  lighting  art  in  this  respect  are  not  likely  to  be  for¬ 
gotten. 

MR.  F.  E.  DRAKE,  who  has  been  actively  and  prominently  connected 
with  the  development  of  American  interests  in  Germany,  and  is  now  di¬ 
rector  of  the  International  Pneumatic  and  Electric  Company,  of  Berlin, 
has  sustained  a  severe  bereavement  in  the  death  of  his  wife  in  that  city. 
Mrs.  Drake  had  been  ill  for  some  time,  and  had  visited  the  Riviera  in 
the  quest  for  health.  The  end  came  suddenly  and  painlessly.  Mrs.  Drake 
was  a  member  of  the  executive  committee  of  the  American  Woman’s  Club 
of  Berlin,  which  misses  her  as  an  influential  worker  in  behalf  of  its  social 
and  charitable  interests.  The  funeral  services  were  held  in  the  American 
Church  at  Berlin  on  May  31,  and  were  attended  by  U.  S.  Ambassador 
Tower  and  many  members  of  the  American  colony. 

BATES-VERNAM. — One  of  the  largest  weddings  held  in  Morristown. 
N.  J.,  this  season  was  that  of  Miss  Emeline  Goold  Vernam,  daughter  of 
Mr.  and  Mrs.  Albert  H.  Vernam,  to  Putnam  Asbury  Bates,  the  consulting 
electrical  engineer,  of  New  York.  The  wedding  was  celebrated  in  St. 
Peter’s  Church.  The  ceremony  was  performed  by  the  rector,  the  Rev. 
Philemon  F.  Sturges.  Miss  Alice  Vernam  was  her  sister’s  maid  of  honor, 
and  the  bridesmaids  were  Miss  Matilda  Frelinghuysen,  Miss  Emily  Maver, 
Miss  Carrie  Warfield,  Miss  Elizabeth  Heron  of  Pittsburg,  Miss  Adelaide 
McAlpin  of  New  York,  and  Miss  Marguerite  Vernam.  The  beat  man  was 
T.  Power  Bates,  brother  of  the  bridegroom,  and  the  ushers  were  A.  Har¬ 
old  Vernam,  Jr.,  a  brother  of  the  bride,  John  Grenville  Bates,  brother  of 


the  bridegroom,  Albert  H.  Putnam,  Anton  H.  Schafer,  William  W.  Press- 
prich,  Walcott  P.  Robbins,  Leonard  S.  Horner,  and  William  B.  Boulton, 
Jr.,  all  of  New  York.  Immediately  after  the  ceremony  a  reception  was 
held  at  the  \’ernam  home  on  Madison  Avenue. 

of  the  Trade • 

THE  NOVELTY  INCANDESCENT  LAMP  COMPANY,  St.  Mary’s, 
Pa.,  has  completed  its  new  plant  for  the  manufacture  of  Elk  new  and 
Novelty  refilled  lamps. 

W.  T.  PRINGLE. — The  business  of  W.  T.  Pringle,  of  Philadelphia, 
has  been  tiansferred  to  the  Pringle  Electrical  Manufacturing  Co.,  inc. 
Business  will  be  carried  on  at  the  same  address  as  before,  1906-8  North 
Sixth  St.,  that  city. 

CALIFORNIA  ELECTRICAL  WORKS,  of  San  Francisco,  announce 
the  opening  of  a  Seattle  branch  about  August  i.  The  temporary  affice 
there  is  now  located  at  439-40  New  York  Block,  in  charge  of  Mr.  P.  J. 
Aaron,  to  which  point  all  orders  and  inquiries  relative  to  the  northwest 
territory  should  be  sent.  A  complete  stock  of  electrical  supplies  will  be 
carried  there. 

THE  AMERICAN  CONDUIT  MANUFACTURING  COMPANY.— In 
our  issue  of  May  19  we  called  attention  to  the  fact  that  the  Underwriters’ 
Laboratories  of  Chicago  had  started  their  factory  inspection  service  in  a 
number  of  factories  the  names  and  addresses  of  which  were  given  in  the 
item.  To  the  list  on  unlined  conduit  should  be  added  the  name  of  the 
American  Conduit  Mfg.  Company,  of  Pittsburg,  Pa.,  which,  for  some  un¬ 
accountable  reason,  was  omitted. 

THE  ABNER  DOBLE  COMPANY  announces  that  it  has  relocated 
its  offices  at  its  former  site,  Fremont  and  Howard  Sts.,  San  Francisco. 
The  company  is  one  of  the  first  to  resume  operations  in  the  burned  dis¬ 
trict,  and  has  taken  contracts  for  a  large  amount  of  work  in  addition 
to  the  orders  on  hand  previous  to  the  fire.  Work  is  progressing  rapidly 
on  the  company’s  new  shops  and  warehouses  in  the  Potrero  district  at 
Seventh  and  Hubbell  Streets.  Temporary  pattern  and  forge  shops  are 
already  in  operation  on  the  new  site. 

THE  ELECTRICAL  INSTALLATION  COMPANY,  Monadnock  Build¬ 
ing,  Chicago,  has  been  awarded  a  contract  for  the  power  house  and  sub¬ 
station  buildings  and  equipment,  all  overhead  electrical  construction  and 
rolling  stock  for  the  Indianapolis-Crawfordsville  &  Western  Traction  (.'om- 
pany’s  line,  45  miles.  Allis-Chalmers  Company’s  steam  and  electrical  ma¬ 
chinery  and  car  equipment  will  be  used.  The  company  has  opened  offices 
in  the  Traction  Terminal  Building,  Indianapolis,  Ind.,  where  the  engineer¬ 
ing  and  direct  supervision  of  the  construction  and  equipment  of  the 
Indianapolis,  New  Castle  &  Toledo  Electric  Railway  Company’s  systein 
and  the  Indianapolis,  Crawfordsville  &  Western  Traction  Company’s  lit* 
will  be  managed. 

THE  ONEIDA  COMMUNITY,  LTD.,  Oneida,  N.  Y.,  are  now  putting 
out  a  chain  for  the  suspension  of  incandescent  lamps  for  street  work. 
This  chain  is  of  the  same  construction  as  their  No.  1  Oneida  galvanized 
chain  commonly  used  for  the  suspension  of  arc  lamps,  and  has  the 
strength,  durability  and  flexibility  that  is  characteristic  of  No.  i  chain. 
This  size  used  is  termed  No,  5,  and  is  made  from  the  best  open  hearth 
steel,  being  heavily  galvanized  at  their  own  plant  by  the  hot  galvanizing 
process.  This  material  will  prove  of  interest  to  central  station  men  for 
suspending  incandescent  lamps  in  the  middle  of  the  street,  and  a  sample 
length  sufficient  for  the  suspension  of  one  lamp  is  furnished  free  of 
charge  to  any  manager  desiring  to  test  the  chain. 

THE  VAN  DORN  &  DUTTON  COMPANY,  of  Cleveland,  Ohio,  has 
increased  its  capital  stock  from  $50,000  to  $150,000  to  cover  extensive 
improvements  to  its  plant.  The  improvements  will  consist  of  additional 
machinery  and  the  erection  of  a  large  new  building,  which  will  be  utilized 
almost  exclusively  in  the  production  of  gears.  The  new  gear  cutting 
machinery  will  be  of  the  most  improved  type  and  it  is  asserted  that  the 
plant  will  be  the  most  complete  of  its  kind  in  the  country.  A  consid¬ 
erable  portion  of  the  plant  will  be  occupied  by  the  Van  Dorn-Elliott  Elec¬ 
tric  Company,  which  is  closely  affiliated  with  the  Van  Dorn  &  Dutton 
Company,  and  is  well  known  to  the  trade  through  the  production  of 

electrical  supplies  and  for  its  repair  work.  One  of  the  important  im¬ 
provements  which  will  be  installed  for  this  company  in  the  new  plants 

will  be  a  pneumatic  outfit  for  impregnating  armature  and  field  coils. 

THE  ELECTRIC  CABLE  COMPANY,  of  17  Battery  Place,  New  York, 
has  just  placed  orders  with  the  American  Railways  Company,  of  Altoona, 
Pa.,  and  with  the  Taluca  Light  and  Power  Company  of  Taluca,  Tex.,  for 
Voltax  compound,  to  be  used  in  both  cases  for  insulating  purposes.  Vol- 
tax  is  meeting  with  extensive  sales  among  the  railway,  light  and  power 
companies  of  the  United  States,  which  use  this  material  not  tnly  for 

insulating  and  waterproofing  purposes,  but  in  connection  with  underground 
conduit  systems.  It  is  claimed  that  the  underground  conduit  system  con¬ 
sisting  of  wooden  troughs  into  which  Voltax  insulating  compound  is  poured 
after  the  manner  of  the  underground  transmission  systems  which  have  been 
in  use  in  Germany  for  several  years,  may  be  installed  and  maintained  at 
a  cost  ranging  to  33  per  cent  less  than  any  other  transmission  system  now 
in  operation.  No  poles  or  other  expensive  equipment  is  required,  and 
the  low  cost  of  the  materials  and  the  ease  with  which  such  an  under¬ 
ground  system  may  be  laid  is  rapidly  bringing  it  into  favor  not  only 
with  the  railway  and  light  companies  but  with  exposition  companies  and 
State  fairs,  where  pavements  do  not  interfere  with  underground  work. 

In  order  to  fill  the  large  orders  which  the  Electric  Cable  Company  has  < 
received  during  the  past  three  months,  its  force  at  Bridgeport,  Conn., 
has  been  tripled  within  the  past  three  months. 
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UNITED  STATES  PATENTS  ISSUED  JUNE  19,  1906. 

[Conducted  by  Rosenimpn  &  Stockbridge,  Pat.  Attys.,  140  Nassau  St.,  N.  Y.J 
823.505.  ELECTRIC  SYSTEM  OF  TRANSMISSION;  Charles  G.  Burke, 
Hrooklyn,  N.  Y.  App.  filed  Dfcc.  9,  1902.  A  telegraph  system  in  which 
the  line  may  be  tuned  in  such  a  way  that  the  charging  period  of  the 
line  corresponds  in  length  to  the  period  of  the  telegraph  signals.  AIsoj^, 
provides  meanf^whereby  the  line  may  be  used  for  a  telephone  or  tele^ 
graph  system.  ■'  ,  ' 

823,513.  SAFETY  SYSTEM  FOR  OPERATING  RAILROA^;  William 
'll.  Damond,  Detroit,  Mich.  App.  filed  Feb.  17,  track  h 

provided  with  insulated  sections  which  constitute  rtxeiving  stations  ly 
which  messages  are  transmitted  to  the  train  from  points  along  the  road. 
AfeoVxhibits  danger  and  caution  signals  in  front  of  the  train. 

823,521.  WEIGHT  ACTUATED  APPARATUS;  Eugene  Fuller,  Arctic, 

R.  I.  App.  filed  May  15.  1905.  A  fire  alarm  device  in  which  a  hammer 
is  operated  to  strike  a  bell  by  means  of  a  heavy  wejght.  The  device 
is  arranged  to  be  automatically  rewound  by  an  electric  motor. 

823.542.  FIRE  ALARM;  George  H.  Oatway  and  Charles  E.  May,  London, 
England.  App.  filed  Apr.  3,  1905.  In  order  to  make  a  hot  wire  alarm 


823,968. — Electric  Locomotive. 


device  more  sensitive  in  use  the  patentee  arranges  the  expansible  wire 
between  levers  which  are  connected  by  an  expansible  rod.  In  this  way 
.the  expansive  effect  of  the  rod  is  multiplied  and  added  to  that  of  the 
wire,  which  slackens  and  makes  the  alarm  circuit. 

823.560.  ART  OF  METALLURGY ;  Enrique  A.  Touceda,  Albany,  N.  Y. 

App.  filed  Jan.  28,  1905.  ♦  .v 

823.561.  METALLURGICAL  APPARATUS;  Enrique  A.  Touceda,  Albany,' 
"N.  Y.  App.  filed  Jan.  28,  1905. 

823,566.  DYNAMO  ELECTRIC  MACHINERY;  William  L.  Waters,  Mil¬ 
waukee.  Wis.  App.  filed  Scot.  24.  1904.  A  construction  for  the  at¬ 
tachment  of  lamanations  to  the  pole  pieces  of  a  revolving  field  frame. 
The  lamanations  are  held  in  place  by  transverse  bolts  and  spiecially 
formed  castings. 

823.568.  COMMUTATOR;  William  L.  Waters,  Milwaukee,  Wis.  App. 
filed  Dec.  5,  1904.  In  order  to  more  efficiently  ventilate  the  commu¬ 
tator  of  a  generator  the  segments  are  arranged  m  two  series  or  groups 

■  thereby  virtually  forming  two  separate  commutators. 

823.569.  BRUSH  HOLDER;  William  L.  Waters,  Milwaukee,  Wis.  App. 
filed  Jan.  20,  1905.  Details  of  construction  of  a  commutator  brush 
having  a  frame  with  a  pair  of  carbon  brushes  guided  therein  to  have 
a  normal  movement  against  the  face  of  the  commutator.  Each  of  the 
brushes  is  spring  impelled  by  an  adjustable  bow  spring. 

823,579.  TRANSMITTER-SUPPORT;  Sidney  A.  Beyland,  Elyria,  O.  App. 
filed  Feb.  28,  1905. 

,823,642.  COLLECTING  BRUSH  FOR  ELECTRIC  CURRENT  GENER¬ 
ATORS  AND  MOTORS;  Otto  Siebers,  Dresden,  Germany.  App.  filed 
July  9,  1903.  A  composite  copper  brush  having  folded  plates  which 
are  dovetailed  together  and  enclosed  within  a  metallic  sheathing  so  as 
to  form  a  unitary  and  resilient  structure. 

823,646.  SIGNALING  SYSTEM;  Jacob  B.  Struble,  Wilkinsburg,  Pa.  App. 
filed  Feb.  12,  1903.  A  signaling  system  for  railway  employing  an  al¬ 
ternating  current  as  a  motive  power  and  a  rail  of  the  track  as  a  return 
for  the  alternating  current,  in  which  a  closed  track  circuit  is  employed. 
Has  a  translating  device  which  may  in  turn  control  a  circuit  including 
an  operating  ipechanism  for  a  signal  device,  comprised  in  a  railv/ay 
signal,  or  tne  translating  device  may  directly  operate  the  signal. 

823,648.  RAILWAY  SIGNALING;  Louis  H.  Thullen,  Edgewood,  Pa.  App. 
filed  Feb.  5,  190^.  Relates  to  a  signal  system  particularly  adapted  to 
railways  over  which  electric  cars  are  propelled,  the  motive  power  for 
the  motors  of  which  is  alternating  current,  ana  with  a  return  for  the 
propulsion  current  through  the  rails.  Has  a  source  of  direct  current  for 
energizing  the  rails  of  tne  block  sections. 

823,671.  ELECTRIC  WATER  PURIFIER;  Albert  E.  Dieterich,  Washing¬ 
ton,  D.  C.  App.  filed  Apr.  10,  1906.  A  cylindrical  housing  contains  a 
spiral  casting  having  a  pair  of  strips  through  which  the  current  passes. 
The  current  of  water  is  directed  spirally  between  these  strips  where  it 
is  exposed  to  the  electric  action  ana  the  particles  suspended  therein  pre- 
cipitated. 

823,682.  SYNCHRONIZING  MECHANISM  FOR  TIMEPIECES;  Augus¬ 
tus  L.  Hahl,  Chicago,  Ill.  App.  filed  Sept.  26,  1903.  The  escapement 
pallet  is  movable  transversely  so  as  to  release  the  escapement  wheel 
This  movement  is  effective  to  position  a  stop  in  the  path  of  an  arm  on 
the  escapement  wheel  and  corresponding  to  zero  position  thereof.  The 
transverse  movement  is  accomplisned  by  a  magnet  energized  by  a  circuit 
from  the  master  clock. 

823.72,1.  ELECTRICAL  RECEPTACLE  AND  PLUG;  John  C.  Hatzel  and 
Edgar  L.  Morley,  New  York,  N.  Y.  App.  filed  Feb.  2,  1904.  A  plug 
or  floor  box  having  a  chamber  in  which  is  received  a  porcelain  block 
upon  which  the  circuit  wires  are  fastened  and  which  automatically 
makes  connection  with  certain  spring  blades  when  inserted  into  position 
within  the  [i^^using. 

823,758.  SUPPORTING-ARM  FOR  TELEPHONE-TRANSMITTERS; 
Sidney  A.  Beyland,  Elyria,  O.  App.  filed  May  12,  1904. 

823.763.  TELEPHONE-RELAY;  Edward  E.  Clement,  Washington,  D.  C. 
App.  filed  June  16,  1898. 

823.768.  TELEPHONE-TRANSMITTER;  William  W,  Dean.  Elyria,  O. 
App.  filed  Sept.  13,  1904. 


with  a  pair  of  overhanging  edges  or  “spouts”  which  drain  the  water 
from  the  upper  surface  thereof.  A  double  pronged  hook  projects  from 
the  upper  part  of  the  insulator  through  which  the  line  wires  may  he 
engaged. 

823,886.  TELEPHONE;  Thomas  J.  Merryman  and  Carl  L.  Allen,  Lincoln, 
JUf'  App-  hied  Aug.  25,  1904. 

INSULATOR;  August  Biele,  New  Haven,  Mo.  App.  filed  July 
'r  /t>S>  '^he  cross  arms  are  drilled  with  circular  holes  through  which 

'  the  line  wires  pass  and  a  cylindrical  insulator  is  adapted  to  sup  on  to 
the  wires  and  passed  into  said  holes.  Means  are  provided  for  holding 
, ,  the  wire  centrally  in  the  insulator. 

*823,958.  ELECTRIC  ARC  LAMP;  Edwin  J.  Murphy,  Rugby,  England. 

>■  App,  filed  Sept.  9,  1904.  Details  of  an  arc  lamo  having  two  carbons. 
Relates  particularly  to  the  construction  of  a  pair  of  stHenoids  and  a 
U-shaped  cord  therefor  for  positioning  the  electrodes  'and  an  auxiliary 
armature  adapted  to  bridge  tne  ends  of  the  legs  of  said  U-shaped  core 
to  impinge  on  the  ends  of  the  solenoids. 

823.968.  ELECTRIC  LOCOMOTIVE;  Edward  D.  Priest,  Schenectady,  N. 
Y.  App.  filed  Jan.  28.  1905.  Electric  locomotive  having  four  pairs  of 
wheels  on  each  of  which  is  a  direct  connected  motor.  The  invention 
relates  particularly  to  a  form  of  suspension  by  which  the  weight  is 
evenly  distributed  on  all  of  the  wheels. 

823.969.  ELECTRIC  LOCOMOTIVE;  Edward  D.  Priest,  Schenectady,  N. 
Y.  App.  filed  Jan.  28,  1905.  Relates  to  modifications  of  the  above,  and 
particularly  to  a  transverse  suspension  system  for  keeping  the  pole- 
faces  of  the  motor  in  parallelism  with  the  armature. 

823,973.  INDUCTION  COIL;  Stanislaus  H.  Sauve,  Spokane,  Wash.  App. 
filed  May  23,  1905.  An  induction  coil  of  the  ordinary  form  is  providra 
with  a  supplemental  secondary  winding  the  circuit  of  which  is  not 
closed,  but  which  may  be  connected  to  a  condenser. 

823,979.  AUTOMATIC  AIR  BRAKE;  Friedrich  J.  R.  Wagner,  Berlin,  Ger¬ 
many.  App  filed  Dec.  9,  1899.  An  engineer’s  valve  having  the  usual 
air  passages  and  electric  segments  which  complete  electric  circuit  to  spe- 
,  cial  magnet  operated  valves. 

823,984.  LOCKING  AND  TRIPPING  DEVICE  FOR  SWITCHES;  Harry 

M.  Acly,_  Pittsfield,  Mass.  App.  filed  Nov.  17_.  190,1.  Details  of  a 
magnet  circuit  breaker  or  cut-out  having  a  switch  element  which  is 
normally  pressed  into  circuit  closing  relation  by  a  toggle  jont,  but 
which  may  be  tripped  so  as  to  open  the  circuit  by  a  magnet  acting  on 
the  toggle  joint  to  destroy  the  alignment  of  the  links  thereof. 

«24,oo3.  WIRELESS  TELEGRAPH  SYSTEM;  Lee  De  Forest,  New  York, 

N.  Y.  App.  filed  Feb.  20,  1906.  Designed  to  provide  a  coupled  wire¬ 
less  telegraph  system  whose  natural  mode  of  vibration  shall  be  mono- 
periodic,  and  which  shall  have  a  greater  persistency  of  vibration  than 
those  now  commonly  employed.  Has  two  paths  from  the  top  of  the 
entenna  to  earth  which  are  equal  in  natural  period,  a  spark  gap  asso¬ 
ciated  with  said  circuit,  and  an  auxiliary  shunt  path  containing  a  capac¬ 
ity  connected  across  said  spark  gap. 

824,015.  THERMO-ELECTRIC  COUPLE;  Harry  E.  Heath.  Lynn,  Mass. 
App.  filed  Aug.  7,  1905. 

824,021.  RECEPTACLE  FOR  ELECTRIC  LAMPS;  Paul  H.  Jaehnig. 
Newark,  N.  J.  App.  filed  May  4,  1904.  Construction  of  water-proof 
socket  having  a  base  block  with  passages  therein  in  which  the  connec¬ 
tions  are  made  by  means  of  metallic  clips.  The  passages  are  afterward 
filled  with  cement  in  order  to  make  the  receptacle  water  proof. 

824.028.  TELEGRAPHIC  SENDING  DEVICE;  Isidor  Kitsee,  Philadel¬ 
phia,  Pa.  App.  filed  Jan.  27,  1903.  Telegraph  apparatus  having  an 


823,569. — Brush  Holdert” 


824.055. — Insulator. 


automatic  receiving  element  and  having  a  transmitting  or  sending  ele¬ 
ment  which,  while  it  affords  the  necessary  variety  of  signals,  is  very 
simple  in  manipulation.  Has  a  series  of  movable  members  provided 
with  a  series  of  lines  of  raised  characters,  each  of  said  lines  designat¬ 
ing  a  numeral  of  different  value. 

824.030.  TELEPHONY;  Isidor  Kitsee,  Philadelphia,  Pa.  App.  filed  July 
23.  •904- 

824,031.  TELEGRAPHIC  TRANSMITTING  KEY;  Isidor  Kitsee,  Phila¬ 
delphia.  Pa.  App.  filed  Feb.  11,  1905.  A  transmitting  key  having  a 
lever  depending  from  a  fixed  point  by  means  of  a  resilient  spring,  and 
arranged  to  swing  between  contacts  so  as  to  complete  circuits  of  alter¬ 
nate  polarity  by  successive  movements. 

824,029.  TRANSMITTING  KEY  FOR  TELEGRAPHIC  CIRCUITS; 
Isidor  Kitsee,  Philadelphia,  Pa.  App.  filed  Mar.  25,  1904.  Designed  to 
secure  the  current  reversals  of  a  transmitter  for  a  submarine  cable 
through  a  simple  Morse  key.  The  key  operates  a  relay  in  the  form  of 
an  escapement  wheel  which  alternately  makes  the  circuit  from  a  positive 
and  from  a  negative  battery  pole. 

824,032.  TELEPHONY;  Isidor  Kitsee,  Philadelphia,  Pa.  App.  filed  Apr. 
10,  1905. 


823,77.1.  ELECTRIC  SIGN;  William  Gierth  and  George  Latimer,  Jr.,  New¬ 
ark,  N.  J.  App.  filed  Oct.  20,  1905.  An  electric  sign  having  lamps 
on  both  faces.  Comprises  a  sheet  metal  box  of  which  the  front  and 
rear  sides  are  both  removable.  Bus  bars  are  arranged  within  the  box 
and  extension  connections  may  be  made  to  the  lamps  on  either  side. 

823.811.  AUTOMATIC  CIRCUIT  MAKING  AND  BREAKING  DEVICE 
FOR  AUTOMOBILES  AND  THE  LIKE;  Andrew  L.  Riker,  Bridge¬ 
port,  Conn.  App.  filed  Oct.  8,  1903.  A  vibrator  for  the  ignition  sys¬ 
tems  of  automobiles.  The  contract  spring  is  attached  to  the  vibrator 
spring  by  a  stud  or  link  which  permits  a  certain  amount  of  lost  motion 
between  the  two. 

823.820.  PRONG  INSULATOR;  Louis  Steinberger,  New  York,  N.  Y.  App. 
filed  July  10,  1905.  The  insulator  has  a  saddle  shaped  body  of  porcelain 


824,046.  ELECTROMAGNET;  Charles  F.  A.  Sturts,  San  Francisco,  Cal. 
App.  filed  Apr.  28.  1905.  A  construction  of  electromagnets  designed 
for  the  winding  mechanism  of  clocks.  Two  magnet  poles  act  on  an 
armature  pivoted  between  them  so  as  to  swing  the  same  in  a  direction 
to  wind  up  an  escapement  wheel. 

824.048.  INSULATED  COIL  FOR  ELECTRICAL  APPARATUS  AND 
PROCESS  OF  MAKING  THE  SAME;  Elihu  Thomson,  Swampscott, 
Mass.  App.  filed  Sept,  ii,  1903. 

824,055.  INSULATOR;  Harry  M.  Alcy,  Pittsfield,  Mass.  App.  filed  Nov. 
12,  1904.  A  construction  of  insulator  for  la.ge  cables  which  are  de¬ 
signed  to  be  supported  from  horizontal  supporting  pipes.  Includes 
orcelain  blocks  wnich  are  placed  between  t'  ^  parts  and  held  in  position 
y  metallic  wires  or  straps.  « 
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TRADC  MASK 
REa  U.  S.  PATENT  OFFICE 

THE  STANDARD  FOR 
RUBBER  INSULATION 
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OKONITE  COMPANY 

Limited, 

253  Brott.dw«Ly 
NEW  YORK 


OKONITE  INSULATED 
WIRES  AND  CABLES 

moLintaLin  their  high  electriceLl 
efficiency  under  the  most  exacting 
conditions.  They  are  not  affected 
by  extremes  of  temperature*  com- 
merciOLl  acids  or  aLlksLlies.  They 
improve  with  age. 

The  plain  insulation  (without 
n.  protective  covering)  is  son.ked 
three  days  in  water  before  being 
tested. 


INDISPENSABLE 

WHEREVER  INSULATED  WIRES  AND  CABLES  ARE  USED. 


TRADE  MARK 
REG.  U.S.  PATENT  OFFICE. 


OKONITE  WIRES  &  GABLES 

THE  STANDARD  FOR  RUBBER  INSULATION. 

(Sritfnil 

GENERAL  WESTERN  AGENTS  ioiLJISSJs  E 

264-266-268-270  FIFTH  AVE.,  CH ICAGO 


JvO  J.  Approved  Types  of 
Third  Rail  Supports  with  Aetna  Insulation 

Thoroughly  tried  out  by  severe  service 
tests  on  the  larger  systems 

V 

Albert  &  J.  M.  Anderson  Mfg.  Co. 

BOSTON,  MASS.  Branches:  New  York,  Chicago 

Agencies:  Baltimore*  New  Orleans,  Toledo,  St.  Louis* 

Denver*  San  Francisco,  Toronto,  Ont. 


“ADVANCE” 
Resistance  Wire 


We  Manufacture 

Hi^h  or  Low 
Tension  Wires 
and  Cables 

for  any  voltage  or  capacity 
Aerial  Telegraph  Cables 
Submarine  Cables 
Telephone  Wires  and  Cables 

We  shall  be  pleased  to  make  Special  Quotations 
on  Special  requirements 

Write  for  our  Catalogue 

National  Electric 
Code  Standard. 

Indiana  Rubber  ® 
Insulated  Wire  Co. 

Jonesboro,  Ind. 


Especially  recommended 
for  measuring  instru¬ 
ments  and  apparatus  in 
which  the  wire  is  repeat¬ 
edly  heated  and  cooled. 

Furnished  also  in  Ribbon  and  Sheet 


Driver-Harris  Wire  Co 
.  Harrison,  New  Jersey 


Insulated 
Wires  and  Cables 
Bare  Copper  Wire 


John  A.  Roebling’s  Sons  Co, 


Trenton,  New  Jersey 


KALAMOS  CREEK  FOR  REED 

INSULATED  WIRES 


Jobbers  are  writing  us  that  they 
never  saw  a  better  annunciator 
wire  than  we  are  manufactur¬ 
ing.  Ask  us  to  send  samples 
and  quote  prices. 


THE  REED  ELECTRICAL  CORDACE  COMPARY 


Incorporated 


THOMAS  S.  REED,  Preaidant 


ROBERT  E.  BENJAMIN.  Secretary 
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Contrdcctor 

Engineer 

and 

Architect 

unite  their  voices  in  praise  of 

Circ\il^r  Loom 

The  ideal  conduit  for  interior  wiring. 
Approved  by  all  boards  of  fire  under¬ 
writers  in  the  U.  S. 


American  Circular  Loom  Co. 


Chelsea,  Mass. 

San  francitco  ^hica^o 


Now  TorK 


Successful  Transmission  Demands 

Perfect  Conductivity 

CooK'f  Self  Welding  Wire  Joint 

ensures  this  without  'soldering  by 
forcing  the  sleeve  into  perfect  con- 
tact  with  the  wire. 

No  air  spaces  to  cause  corrosion 
and  irregular  transmission.  (u^^k 

Will  carry  any  voltage. 

Sample  free  for  practical  demonstration. 


239  W.  Lake  St.  Qoofe.  Chicago.  U.S.A. 


ALFRED  F.  MOORE 


Manafactarer  of 


Insulated 
Electric  Wire 

FLEXIBLE  CORDS  AND  CABLES. 

200  and  202  North  Third  Street, 
PHILADELPHIA,  PA. 


**Get  tKe  Best  M&de* 


Covered  Wires  and  Cables 

We  make  all  kinds  of 

WjirM  for  Blcctric  And  Power 
**  T elephone  Service 

'*  "  Large  Stranded  Fecdere 

“  “  Car  Cables 

*'  "  All  Hlgh-Claee  Conductore  of  Electricity 

Correepondcnce  aoliciUd 

National  India  Rubber  Co. ,  Bristol,  R.  I. 


BELDEN  CORDS 


FOR  ALL  ELECTRICAL  PURPOSES 

are  constructed  on  approved  specifications  and  are 
DURABLE  and  of  PLEASING  APPEARANCE. 

A  Cord  Department  of  large  capacity  enables 
us  to  FILL  ORDERS  QUICKLY. 

In  PRICE  we  offer  the  ADVANTAGES  per¬ 
mitted  by  the  latest  improved  machinery  and  a 
thorough  knowledge  of  yarns  and  cord-making. 


BELDEN  MANUFACTURING  CUMPANY 

194  MICHIGAN  STREET 
CHICAGO 


ATLANTIC  INSULATED  WIRE  &  CABLE  CO. 
WIRES  AND  CABLES 

FOR  SUBMARINE.  AERIAL.  UNDERGROUND  AND 
INTERIOR  USE 

FACTORY.  120  LIBERTY  STREET 

STAMFORD. CONN.  NEW  YORK  CITY 


National  Electrical  Code  Standard 


CHICAGO  INSUUTED  WIRE  AND  MANUFACTURING  GOr 
Bare  and  Insulated  Electrical  Wires. 
CHICAGO,  ILL 
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MABNET  WIRE 

Quality 

is  the  only  thing  that  makes  magnet 
wire  worth  buying. 

**  Cheap”  magnet  wire  is  absolutely 
worthless. 

Those  who  realize  the  importance  of 
quality  in  magnet  wire,  specify 

Standard 
Magnet  Wire 

Our  name  is  your  safeguard. 

Prompt  shipments.  Fair  Prices. 

STUART  HOWLAND  CO., 

Exclusive  Selling  Agents. 

Boston,  Mass. 

Factory:  Clairmont,  N.  H. 


ELECTRO  MAGNETS 

ACME  WIRE  CO. 

NEW  HAVEN,  CONN. 

NEW  YORK  OFFICE,  26  CORTLANDT  ST. 


licensees  of  the 

VARLEY  DUPLEX  MAGNET  CO. 


SIMPLEX 

=—  Insulated  — 

WIRES  AND  CABLES 


RUBBER  COVERED 
WEATHERPROOF 

UNDERGROUND 

and - 

SUBMARINE 


Simplex  Electrical  Company 

110  state  St.,  Boston,  Mass. 

Western  Sales  Afentt 

B.  R.  HIXON,  1144  Monadnock  Block,  CHICAOO 


RUBBER-INSULATED 


Wires  and  Cables 


National  Code  Standard 


Main  Office  and  Factory,  TRENTON,  N.  J. 
NEW  YORK  OFFICE,  53  Barclay  Street 


-  -  -  For  Electrical  Purposes 
Vkll  Silk  for  Insulating  Finest  Wire 

braiding  silk. 

William  Ryle  &  Co., 


WINDING  MACHINERY 

FOR  INSULATING  WIRE 

AMERICAN  INSULATING  MACHINERY  CO. 

N.  W.  cor.  BaacocI  and  Oxford  Sts.,  PHILADELPHIA,  FA. 


The  National  Conduit  &  Cable  Co. 

Executive  Offices:  41  PARK  ROW,  NEW  YORK.  N.  V. 


Bare  Copper  Wire  and  Cable 
Weatherproof  Wire  and  Cable 
Office  and  Annunciator  Wire  and  Cable 
Paper  Insulated  Cable 
Power,  Telephone,  Telegraph 


BOSTON  PHILADELPHIA  CHICAGO  SAN  FRANCISCO 


I02X-CHKAC0  STOCK  CXCH. 


10  EAST  23rd  STREET. 

YORK 


contacts  of  all  forms 

WIRE  FOR  WIRELESS 
TELEGRAPHY 
RESISTANCE  WIRE 
WIRE  AND  SHEET  FOR 
ALL  PURPOSES 

American 
Platinum  works 

NEWARK,  N.  J 


Scrap  Purchased 


■42  Walnut  St.Newark.N.J. 


Economy  in  making  electric  wire  and  cable 

demands  the  best  modern  machinery. 

.  We  make  it — cabling,  insulating,  twist¬ 

ing,  stranding  machinery,  as  well  as 


machinery  for  the  Wire  Rope,  Rubber  and  allied  industries.  The 
illustration  shows  one  of  our  winding  gears  for  winding  cables 
on  large  reels.  Made  for  belt  or  motor  drive.  Bearings  ver¬ 
tically  adjustable.  Bulletin  i8  tells  more.  Over  lOO  other  bul¬ 
letins  describing' our  other  wire-making  machinery  sent  on  request. 

AITON  MACHINE  CO. 

OffiMi  126  Liberty  8t.  Work«t 

N*w  York  GftrdiBer  C.  Sims,  Pres.  Harrison,  N.  J, 

Thoi.  A.  Alton,  Vice*Prcs.  Arthar  S.  Beres,  Sec.  and  Treu. 


We  Make  a  Specialty  op 

“Star  Brand” 

Brass  Copper 
BRON2E  German  Silver 
Phosphor  Bronze,  etc. 


BRAIDING, TAPING,  WINDING,  TWINING, 
CABLING,  STRANDING,  POLISHING  AND 
MEASURING  MACHINES.  CABLE  COVER¬ 
ING  BRAIDERS. 


Sheets,  Wire,  Rods,  Tubes  and  Blanks 

ALSO 

RIVETS,  PINS,  BOLTS,  NUTS,  SCREWS 

chain  and  specialties  op  every  description 

INQUIRIBS  S0LIC1TKD 

u.  T.  Hungerford  Brass  &  copper  Co. 

497-505  Pearl  Street  Nev  York 


German  Silver 

ill  sheet,  wire,  rods,  blaoks,  etc. 

PHOSPHOR  BRONZE 

Nickel  and  Copper  Anodes 
The  Seymour  Mfg.  Cs. 

Box  H,  Seymour,  Conn. 


fill  the  place  for  something 
better  than  that  which 
has  been  produced. 

More  Voltage,  Am-  > 

|>erage.  Life  and 
Efficiency  than 
all  others. 


J'  Eastern 

^  ^  Battery  Connector 

Poaitlvely  Won't 

Shnllo  Loose 

EASTERN  CAEBON  WORKS 
Carbon  PI.  Jorsojr  City,  N.  J. 


SETTING  UP  AND  RECHARGING 

moot  clooed  circuit  primary  cella  ia  ooatly  and  botheraome. 

the  GORDON  CELL 

eiii^natea  thia  objection.  Only  one  connector  need  be  unacrewed 
to  take  the  whole  cell  apart.  The  only  permanent  parts  are  the 
ly,  cover  ud  binding  post.  Everything  else  comes  ready  for  nao. 
Made  in  all  sizes,  for  any  service.  Stands  any  climate  k 
stronger  than  any  other  cell  of  its  size.  Ask  us. 

GORDON  BATTERY  CO.  NEW  YORK 


IF  YOU  USE  Electric  Current  for  sparking  a  gas 
engine,  driving  s  fan  motor,  supplying  current  to  an 
X-ray  outfit  or  operating  railway  signals  you  want 
the  Edison  Primary  Cell,  the  cheapest  form  of  elec¬ 
tric  battery  energy.  The  voltage  does  not  fall  with 
use;  the  battery  needs  no  “resting.”  Once  ex¬ 

hausted,  a  renewal  makes  it  good  ms  new.  For  ex¬ 
pert  information  on  Electric  Batteries  send  for 


pert  ii......... 

BOOK  “EW. 

EDISON  MFC.  CO..  2  Lakeside  Avenae,  Oraof e,  N .  J 


VOLTMETE/t? 


D.  C.  Portable  Instruments 


You  have  often 
wanted  a  porta¬ 
ble  voltmeter  or 
ammeter  of  high 
quality  but  low 
enough  in  price 
for  general  every¬ 
day  use. 


Such  a  combination  is  found  in  our  new  MODEL  4  and  MODEL  5  instruments,  illustrated 
herewith. 

In  external  appearance  the  two  models  are  alike,  although  there  is  a  slight  difference  in  size 
and  weight.  Model  4  has  a  protective  iron  shield  inside  of  the  wood  case,  which  permits  the  instru¬ 
ment  to  be  used  close  to  large  generators,  or  under  other  conditions  that  would  affect  the  accuracy 
of  a  non-shielded  instrument.  Model  5  voltmeters  and  ammeters  have  no  protective  shields. 

In  general  features  of  internal  design  and  construction  these  portable  instruments  possess  the 
same  characteristics  as  our  SWITCHBOARD  MODELS  i  AND  2.  They  are  of  the  permanent 
magnet  type,  with  equal  scale  divisions,  minimum  energy  consumption  and  dead-beat  action. 

The  voltmeters  have  uniform  resistance  of  100  ohms  per  volt,  and  are  self-contained  up  to 
and  including  750  volts. 

Unless  ptherwise  ordered,  ammeters  up  to  and  including  200  amperes  are  self-contained.  When 
external  shunts  are  supplied  they  are  perfectly  interchangeable;  i.  e.,  any  shunt  can  be  used  with 
any  ammeter  (milli-voltmeter),  or  any  number  of  shunts  with  the  same  instrument. 

We  guarantee  both  Models  4  and  5  correct  within  Yz  of  \  per  cent.,  which  means  that  they 
are  calibrated  most  accurately. 

It  is  seldom  that  any  manufacturer  has  been  able  to  announce  a  line  of  Portable  Instruments  of 
such  genuine  merit  as  those  here  advertised.  We  solicit  inquiries  from  interested  engineers,  who 
should  write  at  once  for  Price  List  56  (just  issued). 

For  information  regarding  Switchboard  Instruments,  Models  i  and  2,  Bulletin  53  should  be 
consulted. 

Address  correspondence  to 

James  G.  Biddle 

General  Sales  Agent 

1114  Chestnut  Street  Philadelphia,  U.  S.  A. 
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KEYSTONE 

quality  costs  money  to  produce.  But  it 
has  been  produced  and  is  offered  to  those 
buyers  of  electrical  measuring 

INSTRUMENTS 

who  realize  that  absolute  and  perma¬ 
nent  accuracy  is  essential  and  that  a  i 
fair  price  makes  such  instruments  by  I 

Ifar  the  least  expensive.  J 

Keystone  portable  and  switchboard  I 
typ>es  for  A.  C.  and  D.  C.  are  de-  I 
scribed  in  catalogs  12  and  13.  ■ 


KEYSTONE  ELECTRICAL 
INSTRUMENT  CO. 

Ninth  St.  &.  Montgomery  Ave. 
PHILADELPHIA.  PA. 


I  I.  P.  ''^l^'’Type  Instruments 


"JS;lii?‘Type  Instru 

FOR  DIRECT  CURRENT 


Diameter  ol  body,  6  inches.  Diameter  of  bate  flange  7}^  inchet. 

The  movements  used  in  the  line  of  instruments  here 
shown  are  of  the  permanent  magnet  type,  giving  equally 
divided  scales,  dead  beat  indications  and  ammeters  which 
in  the  larger  sizes  have  separate  shunts.  The  cases  are  . 
black  lacquered,  with  polished  nickel  trimmings.  Note 
some  of  these  LIST  PRICES : 


VOLTMSTKRS 

O  to  15  volts . $15-50 

o  to  150  volts .  16.50 

o  to  300  volts .  18.50 


AMMETERS 

o  to  50  amperes . $16.50 

o  to  100  amperes .  17.50 

o  to  300  amperes .  18.50 

e  to  500  amperes . ai.oo 


^  Your  Nearest  Supply  House  Will  Quote  Discounts 

i  WHITNEY  ELECTRICAL  INSTRUMENT  CO. 

Jf.  MACHADO  &  ROLLER,  General  Sales  Agents 

^  Monadnook  Bldg.,  Chicago  203  Broadway,  Naw  York 


I  M  PIGNBLLl 


^LTMETtft 


JEWELL  STANDARD 


ELECTRIC  INSTRUMENTS 


PORTABLE 

AMMETERS  and 
VOLTMETERS  ARE 

NOTED  FOR  THREE  THIN6S; 
THEIR  ABILITY  TO 
WITHSTAND  ROUGH 
USAGE.THEIR  ACCU- 
RACY  and  THEIR  LOW 
COST 


Portable  and 
Switchboard  Patterns 


WOur  new  switchboard  instru¬ 
ment  is  very  compact  and 
specially  adapted  for  installa¬ 
tions  where  space  is  limited. 
Send  for  catalog. 

L.  M.  PIQNOLET 

80  Cortlsndt  Street  New  York 


Jews!  Electrical  Inst.^Co. 

•1  URION  PARK  CT.  CHICA80. 


CLARK  ELECTRIC  METER  COMPANY 

METER  EXPERTS 

141-143  S.  Clinton  Street,  Chicago 


0  to  30  Amperes, 

Indicates  in  any  position  and  in  either  direction 
.f  current. 

In  testing  single  cells,  the  cord  is  not  necessary. 

ELOREOOE  ELECTRIC  MINUFACTURING  COMPART. 
SprlRKfleld,  Mass. 


OUR  SPECIALTIES 

Meters  and  Jnstrunients  repaired  and  calibrated. 
Jewels  re-cut  and  polished. 

Entire  Meter  Systems  overhauled. 

Meters  changed  to  operate  on  any  voltage  or 
frequency  desired. 

Meters  and  Instruments  bought  and  sold. 

Two  years  in  the  Meter  Department  of  the  West¬ 
ern  Elec.  Co. 


VOLT  AND  AMMETERS 


Dirsct  or  Alternating 

High-Grade  Inatrumenta  at  reaaonaUe 
prices.  Send  for  catalogue  and  dis¬ 
counts.  We  guarantee  you  fully  agaiaat 
patent  suits. 

DONGAN  INSTRUMENT  CO. 

Albany.  N.  T. 
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‘‘Cbloribe  Bccumulator'' 


Battery  of  “Chloride  Accumulators”  installed  for  the  Milwaukee  Electric  Railway  &  Li^ht  Company.  Used  in  two  series  on  the 

three-wire  lighting  system,  and  in  one  series  on  the  railway  bus. 

TheElectrig  Storage  BatteryGo. 

PHILADELPHIA 

- Sales  Offices -  ' 

Priladelfria:  New  York:  Boston:  Cricago:  Pittsbueg:  St.  Louis:  Cleveland:  Oakxjird: 

Alleghei^  Ave.  ft  19th  St.  100  Broadway.  60  State  St.  Marquette  Bldg.  Frick  Bldg.  Annex.  Wainwright  Bldg.  Citisens’  Bldg.  Sag  13th  St, 
Canada:  Canadian  General  Electric  Co.,  Ltd.,  Toronto.  Mexico:  Charles  L.  Seeger,  Primers  de  Humboldt,  No.  lo,  Mexic*  Uty. 

Cuba:  G.  F.  Greenwood,  Mgr.,  34  Empedrado  Street,  Havana. 


Sales  Offices 
CHICAGO: 

Rookery  Building. 
BOSTON: 

89  State  St. 

SAN  FRANCISCO: 
1701  Geary  Street. 


Main  Office 
NEW  YORK; 

I  West  34th  Street 

Works. 

DEPEW,  N.  Y. 


An  inimitable  feature  of  the  Gould  System 


of  load  regulation  is 
the  Gould  Counter- 
Electro-  Motive  -  Force 
Regulating-  Boos  ter. 
No  matter  how  good 
the  cells  of  a  battery 
may  be,  individually  or  collectively,  the  satisfactory  perform¬ 
ance  is  absolutely  dependent  on  the  regulating  apparatus.  Five 
years  of  continuous  service  has  thoroughly  demonstrated  the 
excellence  of  the  Gould  type. 

The  Gould  system  is  far  beyond  the  experimental  stage. 

Send  for  our  bulletins  of  notable  Gould  installations. 


O 
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NORTHROP  Co. 


THE  LEEDS  &  NORTHRUP 

POTENTIOMETER 

THE  STANDARD  FOR  ACCURATE  CAUBRATION  OF 
D.  C.  AMMETERS  &  VOLTMETERS, 

DIRECT  READING 

CONVENIENT  TO  USE 
EASILY  UNDERSTOOD 

In  Daily  Use  by  the  Largest  Light  &  Power  Companies 

THE  LEEDS  a  NORTHRUP  CO., 

PHILADELPHIA 


CHICAGO  OFFICE 
MONADNOCK  BLOCK 
Complete  Catalogue  of  Electrical  Measuring  Instruments  upon  request 


Queen  Decade  Portable  Testing  Set 

Write  for  CIrcalar  403,  wHfe 
colorsd  dlayaan 

QUEEN  &  COMPANY,  Inc. 

8th  and  Arch  Sta.  Philadelphia.  Pa. 


AVERY  TESTING  GALVANOMETER 


How  Are  Your  Batteries? 


out- 

Weight 

Instrument  and 
we  complete. 

8  OS. 

Small  enough  for  the  pocket — large  enough  for  serious  work. 

The  Avery  Testing  Galvanometer  supplants  the  clumsy  testing  bell. 
It  is  extremely  sensitive  in  locating  leaks  and  is  a  practical  instru¬ 
ment  for  measuring  resistance. 

Delicate  parts  in  the  make-up  of  this  galvanometer  have  been 
omitted.  Once  the  needle  is  locked  all  the  hard  knocks  in  the  world 
can’t  derange  its  adjustment  or  mechanism. 

Battery  can  be  easily  renewed  at  small  expense. 

The  ^auty  and  value  of  the  Avery  Galvanometer  to  linemen  lies  in 
its  accuracy,  portability,  convenience  and  surprising  resistance  to  every¬ 
day  wear  and  tear.  It  goes  in  the  pocket  and  is  always  ready  for 
instant  use. 

Catalog  No.  13,395.  Price,  $8.00,  subject  to  discount. 


The  “Connecticut**  Pocket 
I  Meters  will  tell  you 

I  TWO  MBTERS  IN  ONE 

0<6  Volts,  0-30  amperes,  $6.00 

Aosoiatar  only  —0-30  AaiparM  $4.00 

The  ampere  side  ased  for  test- 
iag  dry  and  wet  batteries,  the  roh- 
age  side  for  storage  batteries. 

Accurate,  Durable,  Low  in  Price 

SEND  FOR  CIRCULAR,  No.  so 

CONNECTICUT  TELEPHONE  &  ELEC.  CO. 

MERIDEN,  CONN.,  U.  S.  A. 


ROBERT  VOLT-AMMETER 

Dead  Best.  Accurate,  Durable,  Guaranteed 
List  Price  $4-00  Inclsdisf  lesthtr  esse  DiKount  ts  trsde 
Volt- Ammeters,  0-3  volts,  0-30  amperes;  0-6  volts, 
0-30  amperes:  o-ia  volts,  0-30  amperes. 

Amperemeters,  0-30  amperes. 

Volt-Meters,  0-3,  0-6,  0-15  volts. 

ROBERT  INSTRUMENT  COMPANY 
Send  for  Cstsisgse  46  Sbelby  St.,  Detroit,  Mich. 


ALtfftinY&IIS 


For  INSTRUMENTS 
ind  TELEPHONES 


MAGNETS 


8PLITDORF  LABORATORY* 

(EsIablisiMd  1868.) 

Inventions  Dovelopod  and  Solantiflo  APPARATUS  Parfsotad. 
Our  staff  comprises  the  most  expert  Electro  mechanical  talent 
in  the  country. 

We  have  Ue  l-IOST  MODERN  equipped  laboratory  in  the  world. 

1 7.27  Vandewator  St..  Naw  York  CHy 


a 


How  do  you  check  your  flat  rate  customers  ? 

How  many  of  them  are  using  more  capacity 
than  they  pay  for  ? 

How  can  you  keep  track  of  them  if  they  do  ? 


The  Universal  Flat 
Ra.te  Controller 


Cheaper  than  the  cheapest  meter,  and  will  absolutely 
control  your  supply  of  current  to  your  customer,  by 
switching  current  off  and  on  at  intervals  of  30  seconds 
whenever  he  exceeds  his  contracted  load  by  as  much 
as  one  8-cp.  lamp.  It  will  restore  uninterrupted 
service  the  moment  load  is  normal. 


The  Universal  Mfg.  Co. 


fhat^s  been  printed  about 
electrical  instruments  to 
recognize  the  superiority  of 

5INPLCX 

INITRUNCNTB 

They  have  no  pivots  to  rust,  no  jewels 
to  fracture,  no  paper  scales  to  buckle* 

Will  maintain  their  accuracy  in  spite  of 
heat  or  moisture,  jar 
or  vibration* 

Switchboard  and 
portable*  Cost  less 
than  the  other  kind* 


The  Simplex  Co. 

52  Nassau  St.,  NEWARK.  N.  J. 


LIGHT  LOADS! 


Have  no  terrors  for  stations  using 


SANCAMO  METERS 


*4* 


Current 


Current 


Won  t  you  let  us  tell  you  all  about  them? 


SANCAMO  ELECTRIC  CO 


SPRINGFIELD,  ILLINOIS 
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Yes,  We  Know  How 


to  make  a  Battery 
that  counts. 

In  the 

Hatch 

Storage 

Battery 

jthere  is  absolutely 
No  Buckling 
i'No  Deposit  in  Jars. 
No  Depreciation 
During  its  Life. 

Weguaranteeour 
Installations  for  a 


small  per  cent,  per  annum. 


The  Hatch  Accumulator  Co. 

60  STATE  STREET,  BOSTON 


TRAY  PLATE  BATTERY  COMPANY 

9ianufsuimtr  of  the  Ctltbmted 

Patent  Tray  Plate  Storage  Battery 

For  CENTRAL  LIGHTING  POWER  *nd  ISOLATED  PLANTS 
Frederick  Street,  Binghamton,  •  •  N.  Y.,  U.  S.  A 

New  York  Office:  39  Cortlendt  St. 


MANUFACTURERS 
OF  THE 


MORRISON  BATTERY 

We  can  save  you  space  and  weight  in  your  battery 
installations. 

The  Morrison  type  of  plate  with  its  metallic  surface  and 
completely  enclosed  active  material,  insures 

Lon^  Life.  Low  ResUtancOr  Freodom  from  BocKlIng, 
with  Docroasod  Wol^ht  of  Grid  and  lacroaso 
of  ActiTO  Material. 

Battorlos  for  Contra!  Stations,  Railway  Li^htinB,  Tolo- 
phoBo  and  Sidnal  Work,  Electric  Vehicles, 

Gas  Ignition, 

S*/es  Office  :  Fs.ctoty  : 

1307  Stock  Exchange  Bld^.  36-38  Union  Park  Place 

CHICAGO,  ILLINOIS 


PiB 


ELECTRICAL  COMPOUNDS 
(j  INSULATING  TAPE 


STANDARD  FOR  IQ  YEARS 

Solely  by 

The  Standard  Paint  Company  lOO  William  St.,  N.  Y. 


STORAGE  BATTERIESi  POLES 


THE  SMITH  STORAGE  BATTERY  CO. 

ZOAR,  OHIO 


Idaho  Red  Cedar 

Resident  Producers  * 

SAND  Doint  Cedar  Co. 

AND  t  OINT,  IDAHO 


“HhiJ  Arrumulator” 

PATENTED  JAN.  11. 1006 

RELIABLE 

For  Street  Railways-Central  Stations. 
Isolated  Plants— Telephone  -Etc. 


ASK  FOR  CATALOGUE  AND  BULLETIN  ON  *'A  WATER  POWER  SYSTEM” 

^atinnal  latterg  OInmpanii 

ELECTRIC  STORAGE  BATTERIES 

Braneli  Offio«« 

NEW  YORK-CHICAOO  BUFFALO,  N.  Y. 


' STORAGE 
BATTERIES 


FOR  ALL 
PURPOSES 

Manufactured  by 

The  Wi  I  lard5tora$e  Battery  Co . 
Cleveland,  Ohio 
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Southern  White  Cedar 
Octagonal  Yellow  Pine 
Creosoted  Yellow  Pine  AR> 
Any  size  or  quantity 


Southern  Exchange  Company 

U7.QQ.|()|  Warren  St.  New  York 


USE 

Stomkao^h  Guy  Aackors 

For  ANCHORING  POLES.  FENCES. 

SMOKESTACKS.  Etc. 

They  bore  in  the  ground  like  a  cork* 
screw. 

They  are  one  piece.  Rigid.  No  rivets 
or  moving  parts  to  rust,  wear  out  or 
break. 

Stombaugh  Guy  Anchors  are 
G/fhc/SoriS  i£at  jSb^ 


THE  LIIEMirS  CHOICE  OF  SPLICING  CLAMPS  BEARS 
^HIS  STAMP— “M.  KLEIN  &  SONS.” 

Siad  2e.  ttinp  for  1  cifilog  showing  1  groot  Tirioty. 

fHIAS  KLEIN  &  SONS, 


The  advertising  pages  of  the 

Electrical  World 

constitute  the  great  international 
forum  wherein  manufacturers  and 
dealers  submit  their  claim  for  busi¬ 
ness  to  the  largest  audience  ever 
reached  by  any  electrical  journal., 


BIG  FOUR.  ROUTE 


THROUGH  SLEEPERS  BETWEEN 

New  York,  Boston,  Washington  and  St.  Louis  and 
Richmond  and  Chicago. 


Fast  time.  Fine  equipment.  Call  on  or  addreaa  nearest 
Bis  Four  A£ent  or 

H.  J.  RHEIN 
General  Paaaengcr  Agent 
CINCINNATI,  OHIO 


VARREN  J.  LYNCH 
Paaaenger  Traffic  Manager 
CHICAGO,  ILL. 


PRODUCERS  AND  WHOLESALERS 


CHICAGO 


IfH^CCLESTON  LUMBER  CO.,  4446  You. 


Blake  Compressed 
Cleats 

Mainfactared  aad  far  talc  by 

Blake  Siffnal  &  Mfg.  Co 

246  Suimncr  St.,  Boaton,  Maw. 


Ksact  SliM 


Specify  (h)  ffarfi^rave 

tools  and  you’ll  get  the  best  in  quality,  fin¬ 
ish,  design  and  price. 

Catalog  41  describes  them. 

THE  CINCINNATI  TOOL  CO 

CINCINNATI,  OHIO,  U.  S.  A. 


IDAHO  CEDAR 

POLES 

Buy  Direct  From  the  Producers 

HUMBIRD  LUMBER 

CO..  Ltd. 

SANOPOINT,  IDAHO 
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OF  CLAY  CONDUIT 


WAS  THE  FIRST 
CLAY  CONDUIT 
MADE.  IT  STILL 
LEADS.  STOCK  OF 
SINCIE  AND  MULTIPLE 
ALWAYS  ON  HAND. 

.e.CAMP  a 

FLAT  IRON  811 0'G.  NEW  YORK. 
HARTFORD  niDG.  CHICAGO. 


fi 

fjn 

Cope’s  Patent  Quick  Couplinif  Conduit  Rod 

Remember  these  Rods  have  no  lost  motion 


These  Couplings  are  of 
Steel  and  are  made  in 


the  Best  Possible  Manner 


PATENTED  PEBRUAEY  24,  I903,  NO.  721,427. 

Write  for  list  of  persons  using  these  Rods — 56,000  sold 
since  May,  1902.  Made  in  3  ft.  and  4  ft.  lengths. 

Price,  3  ft.,  75  cents;  4  ft.,  85  cents 

T.  J.  COPE 

3244  North  Fifteenth  Street.  Philadelphia,  Pa. 


THE  ADIRONDACK 
MOUNTAINS 

Are  now  about  the  most  central  of  all  the  great  re¬ 
sorts.  They  have  through  Pullman  sleeping  cars 
from  New  York^  Philadelphia,  Boston,  Buffalo  and 
Niagara  Falls,  via  the 


I  YOKK 

[Central! 


A  night's  ride  takes  you  from  any  of  these  places 
to  the  center  of  the  mountains  in  time  for  breakfast 
next  morning. 

For  a  copy  of  “The  Adirondack  Mount¬ 
ains  and  How  to  Reach  Them,’*  which  is 
No.  20  of  the  New  York  Central  Lines’ 
“Four-Track  Series,’’  containing  a  fine  map 
of  the  Adirondack  Mountains  and  adjacent 
territory,  with  useful  information  in  regard 
to  hotels,  camps,  lakes,  rivers,  etc.,  send  a 
two-cent  stamp  to  George  H.  Daniels, Man¬ 
ager  General  Advertising  Department, Room 
151-A,  Grand  Central  Station,  New  York. 

C.  F.  DALY,  Passenger  Traffic  Mgr.,  New  York 


Special  Designs  in  Porcelain 

We  are  completely  equipped  for  manufacturing 
special  articles  in  porcelain  and  brass. 

Send  us  your  models  and  blueprints  for  figures. 

Peru  Electric  Nfi^.  Co.,  Perti,  Indiana. 

Now  TorK  Office  1  39  CortUuitft  St. 


VULCANIZED  FIBRE 

Highest  grade  for  electrical  insulation  and  mechanical 
purposes.  In  sheets,  tubes,  rods,  and  special  shapes. 
Catalogue  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  Wilmington,  DcL 


Yes,  we  build  them, 

and  build  them  from  the  advantage  of  years  of 
experience. 

Underground  Conduit  Systems 

G.  M.  GEST  277  Broadway,  N.  Y. 


Hard  and 
Flexible 


FIBRE 


for  Electrical 
Insulation. 


In  »heets,  rods,  tubes,  washers, 
and  special  shapes . 

Wilmington  Fibre  Specialty  Co. 

Wilmington,  »  z:  zz  Del. 


Manufacturers  of  HARD 
and  FLEXIBLE 
FIBRE 


Made  in 

SHEETS.  RODS. 

TUBES,  WASHERS, 

DISCS  and  SPECIAL  SHAPES 


U.S.A. 


For  ELECTRICAL  INSULATIDN 
and  MECHANICAL 
PURPOSES 


COLORS. 
RED  DREY  and 
Write  for  Ettimales 


ELECTRICAL  WORLD 


SEE  THE 


TEATS  ON  THE  PEHICOAT 

They  take  all  the  moisture  from 
the  inner  and  outer  surface  of  the 
insulator  and  keep  the  pin  dry. 


VICTOR  INSULATORS 


Printers’  ink  knows  so  many  masters 
that  its  proclamations  are  not  always  con¬ 
vincing. 

When  you  are  considering  the  purchase 
of  Insulators,  show  the  white  of  your  eye 
and  we  will  shoot  your  way.  Our  powder 
is  dry  and  smokeless. 


THE  LOCKE  INSULATOR  MFC.  CO.  liilsJLL 


JiM  ¥  A  Of  all  Qualities  in  any 
JlVi.  1.  Format  Lowest  Prices 

EUGENE  MUNSELL  and  CO. 

NEW  YORK  -  AND  ^  ■ —  -  CHICAGO 

INSULATION  THAT  IS. 

Micanite,  Linolape,  M.  1.  G  Compound,  Empire 
Cloth  and  Paper.  .  For  years  the  Standard. 

Mica  Insulator  Co.,  Originators 


THOMAS  HIGH  VOLTAGE  INSULATORS 


From  liOOO  to  1  SOiOOO  volts 


Do  you  want  insulators  to 
meet  your  requirements?  If 
so,  advise  us  as  to  your  volt¬ 
age  and  conditions  and  we 
will  send  you  our  sugges¬ 
tions. 


NEW  YORK 


--  AND  - 


CHICAGO 


R.  Thomas  &  Sons  Company 

Saloa  ONloo  Faotorios 

39  Cortlandt  St.,  Now  York,  N.Y.  East  Livarpool  and  Uabon,  Ohio 


Canadian  Amber  and  North  Carolina 
White  and  Green  Mica  in  all  Sizes 

THE  CAWOOD  MICA  CO.,  Inc. 

S67-3«9  fLUCOn  ST.,  BIFFAIO.  N.  T. 

Mines:  Sbawvills,  Qse.»  and  Shelby.  N.  C. 


HARD  PORCELAIN 

For  Flectricol  Specialties 

IMPERIAL  PORCELAIN  WORSS 
Trenton  N.  J. 


T&e  F.  Bissell  Company 

Toledo.O. 


CRASHED  but 

not  CRUSHED 

STANDAIID  ELECTRICAL  WORKS 

NOW  LOCATED  AT 

604  Mission  St.,  San  Francisco 

Electrical  Supplies  and  Machinery 

Ready  to  Deliver  Goods  with  Usual  Promptness 


KR ANTZ 

On  the  name  plate  of  a  switchboard  or  panel 
board  means  satisfaction  for  the 


Contractor,  Architect,  Owner  and  Operator 

H.  KRANTZ  MANUFACTURING  CO. 

160-166  Seventh  Street  BROOKLYN,  N.  V< 


(nmuffffinfnmiifffm 


Aim  High  For  Success 


have  made  springs  I 
for  fifty  years,  and  as  I 
our  aim  has  been  to  main- 
tain  a  quality  of  high  standard 
we  have  achieved  success. 

have  the  best  of  facilities  for 
supplying  you  with  nearly 
any  spring  you  want  at 
I  the  lowest  market  figures. 
I  Tell  us  what  you  require 
I  in  this  line  and  we  will 
I  send  estimates. 

I  V* 

I  The  Wallace  Barnes  Co,, 

I  Bristoi,  Conn. 


Switch  Boacrds 


Our  Electrically  Controlled  Hi^h 
Tension  Oil  Switches 


can  be  installed 


made  up  of  Stan¬ 
dard  or  Special 
Panels  a  s  condi¬ 
tions  require.  You 
make  your 
own  selection  of 
instruments  and 
arrangements. 

No  better  boards 
are  made.  The 
prices  are  right. 
Write  us  for  es¬ 
timate. 


on  a  marble 
panel  as  shown 
above,  or  on  the 
wall  of  the 
switch  room. 
The  operating 
current  is  de¬ 
rived  from  the 
exciter,  a  stor¬ 
age  battery  or 
any  convenient 
source  of  direct 
current  supply. 
The  operating 
solenoids  can  be 
wound  for  any 
standard  v  o  1 1- 
age. 

D  e  s  c  r  iptive 
bulletins  sent 
on  request. 


Front  view  of  type  C, 
33,000  volt  oil  circuit  break¬ 
er,  showing  operating  sole¬ 
noids  and  inverse  time  limit 
overload  relay. 


Hartman  Circuit 
Breaker  Co. 


Mansrield,’  •  Ohio 
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A  New,  Handsome 
and  Practically 
Complete  1-T-E 
Catalogue  Is  Now 
Ready  for 
Distribution 

This  book  should  be  in  the  files  of  every 
Consulting  Engineer  and  large  user  of 
I-T-E  apparatus,  to  whom  it  will  be  sent 
all  charges  paid,  upon  request.  We  would 
be  glad  to  put  a  copy  of  this  publication  in 
the  hands  of  every  user  of  electricity,  to 
whom  it  would  be  of  inestimable  value;  the 
cost  of  doing  so,  however,  is  prohibitive. 
200  pages,  9x11  inches  in  size,  handsomely 
printed  and  fully  illustrated  with  half-tone 
cuts  and  diagrams;  bound  in  cloth;  sent 
express  charges  prepaid  on  receipt  of  One 
Dollar  ($1.00). 

THE  CUHER  CO.  •  Philadelphia 


The  Switchboard  Equipment  Co. 

Bethlehem,  Pa. 

BOSTON  90.  H.  Mostman.  NEW  YORK:  39  Cortlandt  St 

PITTSBURGH:  Lewis  Building.  PORTLAND,  ORE.:  Pika  *  Boardslao. 
CLEVELAND:  Crosby.  CrsH  A  Co.^  CHICAGO;  Francis  Raymond. 

ST.  LOUIS:  Railway  Power  A  Supply  Co. 


With 

the 


WHAT  HAPPENS? 

^^TgsDouble  Pole  Double 
VK£/Coil  Circuit  Breaker 


only  one  thing  can  happen 
—the  opening  of  the  cir¬ 
cuit.  Nothing  burns  out, 
nothing  is  damaged  in 
any  way.  The  best  cir¬ 
cuit  breaker  because  the 
surest.  That’s  enough. 

We  don’t  build  switch¬ 
boards. 

But  anything  in  circuit 
breakers. 

Send  for  Catalogue. 
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NEW  TRANSMISSION  BOOKS 


JUST  PUBLISHED 

Electric  Transmission  of  Water  Power 

A  Descriptive  Treatise  from  the  Standpoint  of  the  Engineer  and  Financier 

By  ALTON  D.  ADAMS. 

CONTENTS 

Chaptib  I. — Water-Power  in  Electrical  Supply.  II. — Utility  of  WViter-Power  in  Electrical  Supply.  III. — Coat  of  Conductors  for  Electric-Power 
Transmission.  IV. — Advantages  of  the  Continuous  and  Alternating  Current.  V. — The  Physical  Limits  of  Electric-Power  Transmission.  VI. 
— Development  of  Water-Power  for  Electric  Stations.  VII. — The  Location  of  Electric  Water-Power  Stations.  VIII. — Desin  of  Electric 
Water-^wer  Stationa.  IX. — Alternators  for  Electrical  Transmission.  X. — Transformers  in  Transmission  Systems.  XI. — Switches.  Fuses  and 
Circuit-Breakers.  XII. — Regulation  of  Transmitted  Power.  XIII. — Guard  Wires  and  Lightning  Arresters.  XIV. — Electrical  Transmiuioa 
Under  Land  and  Water.  XV. — Materials  for  Line  Conductors.  XVI. — Voltage  and  Losses  on  Transmission  Lines.  XVII. — Selection  of  Trans¬ 
mission  Circuits.  XVIII. — Pole  Lines  for  Power  Transmission.  XIX. — Entries  for  Electric  Transmission  Lines.  XX. — Insulator  Pina. 
XXI. — Insulator  for  Transmission  Lines.  XXII. — Design  of  Insulator  Pins  for  Transmission  Lines.  XXIII. — Steel  Towers. 

Cloth.  330  Pajcs.  Illustrated.  Price.  $3.00  Net. 


FOURTH  EDITION.  THOROUGHLY  REVISED  AND  GREATLY  ENLARGED 

ELECTRIC  POWER  TRANSMISSION 

By  LOUIS  BELL,  Ph.D. 

CONTENTS 

Chaptbb  I. — Elementary  Principles.  II. — General  Condition  of  Power  Transmission.  III. — Power  Transmission  by  Continuous  Currents.  IV. 
— Some  Properties  of  Alternating  Currents.  V. — Power  Tranamiasion  by  Alternating  Currents.  VI.— Altemaang  Motors.  VII.— Csurant 
Reorganisers.  VIII. — Engines  and  Boilers.  IX. — Water  Wheels.  X. — Hydraulic  Development.  XI. — The  Organization  of  a  Power  Station. 
XII. — Secondary  Apparatus.  XIII. — The  Line.  XIV. — Line  Construction.  XV. — Distributing  Systems.  Xvl. — The  Commercial  Probleak 
XVII. — The  Measurement  of  Electrical  Energy.  XVIII. — Present  Tendencies  in  High  Voltage  Transmission. 

Cloth.  700  Pajcs.  350  Illustrations.  25  Plates.  Price,  $4.00  Net. 


HIGH  TENSION  POWER  TRANSMISSION 

FIRST  VOLUME 

A  Series  of  Papers  and  Discussions  Presented  at  the  Meetings  of  the  American  Institute  of  Electrical  Engineers 
Under  the  Auspices  of  the  Committee  on  High  Tension  Transmission 

CONTENTS 

Chattbb  I. — Mechanical  Specifications  of  a  Proposed  Standard  Insulator  Pin.  II. — Testing  of  Insulators.  III. — TranspoaitioB  and  Rdathra 
Location  of  Power  and  Tel^hone  Wires.  IV. — Burning  of  Wooden  Pins  on  High  Tension  Transmission  Lines.  V.— Discnarion  of  tlw 
Foregoing  Chapters.  VI. — Methods  of  Bringing  High  Tension  Conductors  into  Buildings.  VII. — The  Grounded  Wire  aa  a  Protectioa 
Against  Lightning.  VIII. — Testing  of  Electric  Apparatus  for  Dielectric  Strength.  IX. — Choice  of  Frequency  for  Very  Long  Lin^  X.— 
Y  or  Delta  Connection  of  Transformers.  XI. — Electric  Cables  for  High  Voltage  Service.  XII.— Operation  and  Maintenance  of  High  Te» 
sion  Underground  Svstema.  XIII. — Use  of  Automatic  Means  for  Disconnecting  Disabled  Apparatus.  XIV. — The  Relative  Fire  Risk  of  Oil 
and  Air-blast  Transformers.  XV. — The  Use  of  Group  Switches  in  Large  Power  Plants.  XVl. — Oil  Switches  for  High  Presaurea.  XVII.— 
Terminals  and  Bushings  for  High  Pressure  Tranaformera.  XVIII. — The  Protection  of  Cablet  from  Area  due  to  the  Failure  of  Adjaoeat 
Cablea.  XIX. — Synchronous  Motors  for  the  Regulation  of  Power  Factor  and  Line  Pressure.  XX. — Long  Spans  for  Transmiasion  Lines. 
XXL — Conditions  for  Continuous  Service  Over  Lines  Operated  in  Parallel.  XXII. — The  Use  of  Ground  Shiclda  in  Tranaformera.  XXIIL 
—The  Protection  of  High-Pressure  Transmission  Lines  from  Static  Discharges.  XXIV. — Report  of  Committee  on  High  Tension  Trananti^ 
sion.  XXV. — General  Discussion.  XXVI. — The  Maximum  Distance  to  which  Power  can  be  Economically  Transmitted. 

Cloth.  Nearly  500  Pages.  Illustrated.  Price,  $3.00  Net 


HIGH  TENSION  POWER  TRANSMISSION 

SECOND  VOLUME 

A  Series  of  Papers  and  Discussions  Presented  at  the  International  Electrical  Congress  in  St.  Louis,  1904 

Uniform  with  the  First  Volume 

Republished  by  Special  Arrangement  with  the  International  Electrical  Congress. 

CONTENTS 

I. — Electrical  Power  Transmission.  II. — The  High-Tension  Transformer  in  Long-Distance  Power  Tranamiasion.  III. — Notes  on  Experiacajls 
with  Transformers  for  Very  High  Potentials.  IV. — High- Potential,  Long-Distance  Transmission  and  Control.  V. — American  Practice  in 
High-Tension  Line  Construction  and  Operation.  VI. — Spark  Distances  Corresponding  to  Different  VoltMcs.  VII. — The  Use  of  Aluminum  aa 
an  Electrical  Conductor.  VIII. — Conductors  for  Long  Spans.  IX.— High-Tension  Insulators.  X. — The  Construction  and  Insulation  of  High- 
Tension  Transmission  Lines.  XI. — Some  Difficulties  in  High-Tension  Transmission  and  Methods  of  Mitigating  Them.  XII. — The  Pioneer  Work 
on  the  Telluride  Power  Coiwany.  XIII. — Bay  Counties  Power  Company’s  Transmission  ^stem.  XIV. — Some  Practical  Experience  in  the 
Operation  of  Manjr  Power  Plants  in  Parallel.  XV. — Maximum  Distance  to  which  Power  Can  be  Economically  Transmitted.  XVI. — Some  Ele¬ 
ments  in  the  Design  of  High-Pressure  Insulation.  XVII. — Insulating  Materials,  in  the  High-Tension  Cables. 

Cloth.  310  Pages.  Illustrated.  Price,  $2.50  Net 


Any  of  the  above  books  sent  postpaid  on  receipt  of  price.  We  can  supply  any  engine ering  book  published 

Published  by  the 

McGRAW  PUBLISHING  COMPANY 


Publishers,  Importers  and  Booksellers 


114  Liberty  Street,  NEW  YORK 
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TKils  lllcis'brei'fces  -tKo  SundH  Kleo-brio  Oorr^pany’s 


AUTOMATIC  A.  C.  STARTER 


This  shows  how  Wirt  Rheostats  are  made 

Notice  that  the-resistance  is  a  continuous  ribbon.  Also  note  the  mica  insulation,  large 
number  of  steps,  tapered  resistance,  graded  steps,  no  small  parts,  no  soldered  or  twisted 

joints. 

We  make  rheostats— good  ones— for 
every  service.  Write  for  catalogs. 

The  Wirt  Electric  Co., 

Philadelphia  New  York  Chicago 


Everybody  Knows  that  wo  make  Fuses 

DO  YOU  KNOW  that  wc  make 


‘‘Deltabeston  Wire? 


tt 


Heat-Proof,  Moisture-Proof.  Unequalled  for  Fields,  Armature  Coils  and 

Arc  Lamp  Magnets, 

“IT’S  IN  THE  INSULATION” 

D  &  W  FUSE  CO.,  PROVIDENCE,  R.  I 


JO 
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Motor  Driven  Printing  Press 

Controllers 


Type  65  is  for  the  operation  of  rotary 
presses  and  gives  every  desired  speed  with 
but  one  motor,  a  steady  motion  to  the 
press  at  all  speeds,  and  is  equipped  with 
protective  devices  so  that  the  press  can  be 
quickly  stopped  in  case  of  accident. 

This  controller  is  so  arranged  that  there 
is  no  arcing  on  the  segments,  the  opening 
of  the  motor  circuit  being  accomplished  by 
the  large  solenoid  shown  in  the  cut.  The 
solenoid  is  equipped  with  a  carbon  break 
and  blowout  magnets  for  disrupting  the  arc. 

Types  62  and  64  are  designed  for  use 
with  small  printing  presses.  The  No.  62 
type  controls  through  armature  resistance 
and  is  capable  of  reducing  the  speed  of  the  motor  from  normal  to  one 
half  of  normal. 

The  No.  64  type  is  capable  of  reducing  the  speed  to  the  same 
extent  through  armature  control,  and  of  increasing  the  speed  25  per 
cent  above  normal  by  shunt  field  control. 

Both  types  are  provided  with  two 
back  up  speeds  and  are  equipped  with 
magnetic  release.  The  notched  lever 
compels  the  operator  to  leave  the  car¬ 
bon  brushed  squarely  over  the  copper 
segments,  preventing  much  spitting 
and  burning  on  the  segments.  These 
controllers  are  fitted  with  segments  that 
are  easily  renewable. 


Type  64. 


The  Cutler- Hammer  Mfg.  Co. 

New  York  Boston  Milwaukee  Chicago  Pittsburg 
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The  April  Supplement  of  the  National  Electrical 

Code  states  that 

“  Starting  rheostats  and  auto  starters,  unless  equipped  with  tight  casings  enclosing 
all  current  carrying  parts,  should  be  treated  about  the  same  as  knife  switches,  and  in 
all  wet,  dusty  or  linty  places  should  be  enclosed  in  dust-tight,  fireproof  cabinets.  If  a 
special  motor  room  is  provided  the  starting  apparatus  and  safety  devices  should  be  included 
within  it.  Where  there  is  any  liability  of  short  circuits  across  their  exposed  live  parts 
being  caused  by  accidental  contacts,  they  should  either  be  enclosed  in  cabinets,  or  else  a 
railing  should  be  erected  around  them  to  keep  unauthorized  persons  away  from  their 
immediate  vicinity.*’ 


The  Ward  Leonard  Motor 

EQUIPPED  WITH 

“TIGHT  CASINGS  ENCLOSING  ALL 
^  CARRYING  PARTS” 


Starter 

CURRENT 


were  designed  to  meet  the  above  specifications. 


ff 


Overload  Circuit  Breaker  and  iNo- 
Voltatie  Releaae 


ENCLOSED  RESISTANCE  ENCLOSED  FACE  PLATE 

CONTROLLING  LEVER  DOES  NOT  CARRY  CURRENT 

Send  for  our  specifications.  See  catalogue  No.  19063 


Bare '.wire  Resistance  Open  Type  starter  Our  Standard  Type  of  Starter 


Ward  Leonard  Electric  Co.,  Bronxville,  N.Y. 
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Shaw  Non-Arcing 
Lightning  ARREsnRS 


‘MW  NCN-ARr:NG 
UGHTMNGARf  ESTER  A* 
rNTrnM*RCH3  .t803./«A 
'■'AW'ACTi'OFO  by  ■ 

>’>0  ELECTRIC  CO. 

JsroN,  ’’-jcos  A.' 


FOR  DIRECT  AND 
ALTERNATING 
CURRENT 


RAILWAY  POWER 
AND  LIGHTING 


No  Moving  Parts  A  Positivo  Insaranoo 

No  Air  Sap  Rosistanco  Thousands  in  Uso 
Aiways  Rtady  for  Oporation  Bottor  Ordor  Now 
Buliotin  C 

Lord  Electric  Company 


BOSTON 


NEW  YORK 


A  Standing  InvitaLtion 
to  Lightning 

is  extended  by  every  trans¬ 
mission  line,  but  only  those 
protected  by 

Garton- 
Daniels 

Lightning  Arresters 

can  view  its  acceptance 
with  equanimity.  These 
devices  have  repeatedly 
proven  that  they  more  than 
pay  for  themselves. 

It  is  just  as  unbusiness¬ 
like  to  do  without  Garton- 
Daniels  Arresters  as  it  is  to 
do  without  fire  insurance. 

The  lightning  season  is 
coming !  Have  you  a 
guarantee  from  nature  that 
your  plant  will  not  suffer? 

yoo  Volt,  A.  c.  Send  for  Bulletin  No.  50-C. 

Station  Arrester.  ^ 

OARTON-DANIELa  CO. 

Keokuk.  lowet 


If  a  transformer  costs, 
less  than  a  L 

MOLONEY  ^ 

TRANSFORMER 

it  can’t  be  good  enough 
for  you;  if  it  costs  more 
than  a  Moloney  it  costs 
too  much. 


The  Wesco  Supply  Co. 


Fort  Worth 


St.  Louis 


Low  Copper  Loss:— 

Every  maker  of  transformers  claims  that.  We  claim 
it  and  prove  it  besides  for 

MOLONEY  TRANSFORMERS 

And  we  show  how  low — that’s  what  tells. 

Here’s  what  competitive  tests  show: 

Competitive  Transformer,  skw.,  copper  loss...  115 watts 
Moloney  Transformer,  5kw.,  copper  loss .  90  watts 

Moloney  Transformer  saves .  25  watts 

Besides,  there’s  a  24  watt  saving  in  core  loss  effected 
by  the  Moloney.  Consider. 

New  Moloney  Book  telL  more. 

MNOLOHEY  ELECTRIC  CO.,  St.  Louis,  Mo. 

Fiancia  Raymond,*  163^  Old  Colony  Bldg.,  Chicago;  The  Electro- 
iWnamic  Co.,  11  Pine  Ist.,  New  York;  Wesco  Supply  Co.,  St  Looia. 
Mo.;  Victor  M.  Braschi  &  Co.,  City  of  Mexico. 

BRANCH  HOUSE:  FORT  WORTH  TEXAS. 


FIVE  REASONS 

why  Central  Station 
Managers  are  finding 
it  a  matter  of  Econ¬ 
omy  to  use  the  IR¬ 
WIN  Transformers. 

Reason  No.  3 

High  All-Day  Efficiency 

The  IRWIN  Trans¬ 
former  is  designed  to 
give  the  highest  effi¬ 
ciency  at  the  average 
load  for  the  day. 

C.O.  IRWIN  &  CO. 

Crawfordsvllle,  Ind. 


NOARK 


N  ATIONA  L  ELECTRICAL 
CODE  STANDARD 


DURABLE — So  constructed  that  they  successfully  operate  under  various  conditions  of  electrical  ser¬ 
vice.  Will  withstand  ordinary  fluctuations  of  current  without  injury. 

ACCURATE — Designed  on  strictly  scientific  lines  and  never  fail.  Blow  at  the  exact  time  and  under  the 
exact  conditions  claimed. 

CONDITION  VISIBLY  INDICATED — When  the  Fuse  blows,  the  label  on  the  surface  of  the  tube  dis¬ 
colors. 

DANGER  FROM  OVERLOAD  AND  SHORT  CIRCUIT  ELIMINATED.— Out  to  the  nature  of  fusi¬ 
ble  conductor  and  the  peculiar  action  o’f  the  filling  which  surrounds  it,  all  arc  or  flash  under  short  circuit 
is  eliminated ;  making  the  fuse  free  from  fire  hazard. 

*‘NooLrk”  Fuses  afford  ideal  protection.  Write  nearest  branch  for  catalog. 


W.  JOHNS-MANVILLE  CO 


Manufacturers  of  Asbestos  and  Magnesia  Pipe  and  Boiler  Coverings,  Asbestos  Packings,  Roofing,  Etc. 


NEW  TOSK  MILWAUKEE  CBICAGO  BOSTON  PHILADELPHIA  ST.  LOUIS 

PITTSBUEG  CLETELAMD  SAN  PBANCISCO  LOS  ANGELES  SEATTLE 

KANSAS  CITY  MINNEAPOLIS  LITTLE  BOCK  NEW  OBLEANS 

For  Great  Britain  and  Continent  of  Europe : 

THE  BRITISH  JOHNS-MANVILLE  COMPANY,  Ltd. 

No  81  Fer\oK\iroK  St.,  Londos,  C.C.  No.  141  Rue  Lafayette,  Paris.  No.  69  Rue  d’AnAleterve,  Brusaela. 


Automatic  Noior-Confrolling  Devices 

Elevator  Controllers  Pump  Starters 

J.  L.  SCHUREMAN  CO 

70-80  West  Jaokson  Boul.i  CHICAGO 
European  Agents.  Celpel  A  Lange.  LONDON 
Australian  Agents,  Edmiston  A  O'Neill.  MELBOURNE 


SHAWMUT 
Indicating  Enclosed 
F\ises 


EVERYTHING  ELECTRICAL 

Electrical  Equipment  ®  Supply  Co 

3  3  6>38  Second  Ave.,  Pittsburg:,  Pa. 


W.  R.  OSTRANDER  &  CO 


MANUFACTURERS  OP 

ELECTRIC  BELLS, 

ANNUNCIATORS, 

SPEAKING  TUBES,  ETC, 

ELECTRIC  LIGHT  SUPPLIES. 

Factory,  1433-1439  DeKalb  Ave ,  Brooklyn  22  OEY  ST.,  NEW  YORK 


DO  YOU  KNOW  A  GOOD  THING? 
DO  YOU  USE  A  GOOD  THING? 

THEN  SEE  BULLETIN  No.  32 

CK0Lse-Shawm\jt 

Compacny 

NewburvDort,  Mass. 


Campbell  X  Ray  and  \  ^ — 

High  Frequency  Apparatus 

Finest  the  world. 
you  know  of  s  doctor,  hos- 
pital  or  anyone  else  contem- 
plating  purchase  of  X-Ray 
or  High  Frequency  Appar- 
atus, 

CAMPBELL  ELECTRIC  COMPANY 

Lynn,  Mass.,  U.  S.  A.  Campbell  Portable  Coil 
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TRUMBULL 

ELECTRIC 

iiFfiro 


NMN  MA0( 
tUCTRIOU. 
SKCIALTICS 

PUUNVILLE,  CONN. 

nxtma.  iM  iiBUTv  st 


j^O  you  know  that  1906  will  be)  the  biggest  Electrical 
year  the  country  has  ever  seen  ? 

Do  you  know  that  (or  the  last  six  months  business  of  every  kind  has 
been  unusually  heavy,  and  is  still  increasing  —  that  more  people  have 
more  money  to  put  into  electrical  equipment  ? 

Do  you  know  that  the  Electric  Lighting  Companies  are  aggres¬ 
sively  pushing  their  business,  inducing  these  people  to  spend  this 
money  for  current  ? 

More  current  used  means  more  wiring  for  you  and  if  you  use 
Trumbull  time-saving,  money-making  goods,  you  can  make  sure  it 
will  all  be  profU&bU  business. 

Get  the  Trumbull  No.  6  catalog  —  it  has  just  been  printed,  and  is 
filled  from  cover  to  cover  with  up-to-date  wiring  material. 

Send  in  your  request  to-day  —  notOt 


r®i 


Tnumuu 

EUCTRIt 


HICH  MUSI 
ELECTRIOU. 
SfECIALTICS 

PLAINVILLE.CONN. 

N.vama.  im  iiBcirrv  5t 


Cord  AdjiMtert 
Combination  Cutouti 
Conduit  Box  Receptacles 
Enclosed  Fuse  Cutouts 
Fuse  Blocks 
Rush  Receptacles 


Gas  Attachments 
Lugs 

Panel  Boards 
Panel  Cutouts 
Wood  Panel  Boxes 

r  u  m  fc>  u 


Steel  Panel  Boxes 
Plug  Cutouts 
Fuse  Rosettes 
Fuseless  Rosettes 
Service  Boxes 
Type  “A”  Switches 


Type  “B”  Switches 
T ype  “  C  ”  Switches 
Porcelain  Base  Switches 
Baby  Knife  Switches 
Battery  Switches 


Pendant  Switches 
Panel  Switches 
Cabinet  Switches 
Switch  Board  Material 
Wire  Connectors 
Weatherproof  Sockets 


-trie  IVI-Fg;.  C 


lOO  ^A/ood-ford 


'loBinvill 


OoB-kB-i.  136  L.ik>«r-ty  S-t.,  IM®w  Yorlc 


Patent 

Apalied  For. 


THERE  ARE  BUSHIRGS  AHD 
APPLETOH  BUSHIRGS 

u  arala,  sr*  ■aS*  prliSasBy  <s  mO. 
arc  mada  U  glT*  tta  Mr. 

THa.  Tha  MiBaf  Mlawa  aa  a  aaaaaaaaaaa.  Thar 
saa’t  Bar  tta  wira  aaSaTaar  tkraaS  U  paiSMt. 

APPLETON  ^CTlinOiPAIT 

tlS.tlS  B.  WABHIHOTOH  BTUBT,  OHICAAO 
BBT  rrLTOB  BTUBT,  BBW  TOU 


(TRADE  MARK) 


Bring  you  HH 
increased 
profits  from 
i  n  te  r  i  or 
wiring  work  while 
enabling  you  to 
bid  low. 

Contractor,  work¬ 
man  and  owner  are 
all  benefited  by 
their  use. 

There  are  400  dif¬ 
ferent  kinds. 

Write  for  our 
catalogue. 


CROUSE-HINDS  CU.,  Syracuse.  N.  Y. 

New  York  Chicago  Cincinnati 


Type  ‘  C'' 
for  rigid 
conduit, 
arranged 
with  nipple 
and 
socket. 

We  make 
all  other 
types  of 
Condulets 
with  this 
same 
arrange¬ 
ment. 


Condulets 


Cincinnati 


AHERICAH  UHLIHEO  STEEL  CORBUIT 

FOR  ELECTRIC  WIRES 

GIVES  SE8T  PROTECTION 
The  Americas  Cosdalt  Mfo>  Co. 

BaTNtaaa  Bldf.,  FttUborf,  Pa. 

H.  G.  Ajlawartk  Ca., 

SS90  Callfbrala  Bt.,  Baa  IVaaelaea,Cal 


The  Story 

of 

— Bossert  Boxes — 

Times  and  conditions  have  changed  with  a  marked  improvement 
in  all  lines.  Steel  has  replaced  iron  to  a  marvelous  extent,  especially 
in  building  material.  The  formerly  used  old-fashioned  cast-iron 
outlet  box  is  not  what  the  up-to-date  contractor  uses.  He  always 
specifies  the  only  drawn  steel  box  made. 

The  Bossert  Box 

The  reason  is  apparent.  It  is  made  of  one  piece  of  drawn 
steel  plugged  with  a  sufficient  number  of  hermetically  sealed  outlets 
that  can  be  removed  with  a  sharp  blow  of  a  hammer,  leavii^  a 
perfectly  clean  round  hole  that  requires  no  filing  or  reaming.  This 
cannot  be  cccomplished  with  the  ordinary  cast  iron  box. 

The  time,  money  and  worry  that  Bossert  Boxes  save,  are  proof 
of  their  superiority.  Fur  further  information  write  for  Catalogue. 

Bossert  Electric  Construction  Co. 

VTICA  NEW  YORK 


Esublishcd  1875 

We  mahe  these 
and  dozens  of 
other  compo¬ 
sition  devices 

Buahings,  Rings,  Col¬ 
lars,  Coil  Plugs,  Battery 
Covers,  Switch  Bases, 
Switch  Keys,  Socket 
Keys,  Handles,  Mouth 
Pieces,  Etc. 

And  we  do  our 
work  RIGHT 


DICKINSON  MANUFACTURING  CO.  ) 

SPRINGFlfcLD.  MASS.  U.S.A. 


Bushings 

If  once  used  al¬ 
ways  used,  for  they 
absolutely  remove 
all  strain  from  socket 

"T-j - 1  connec- 

Wn  I  tions  and 


Knostrain 
Socket  Bushing. 


grip  num¬ 
ber  16  or  18  new  code 
cord;  also  serve  as  a 
socket  bushing  or  insu- 


KEOUGH 

Cord  Grip 


LARGEST 

SIZE 


REINFORCED  CORD 

WITH 

in.  SOCKET 

Write  for  Price 

KEOUQH  BROS.  &  CO. 

79  North  St.  Boston 


Knostrain 


Read  Rule  28,  Sec¬ 
tions  F  and  G  of  the 
National  Board  of  Fire 
Underwriters. 

^ic*s  quoted  on  application 

r.1.  «'  FRANK  H.  STEWART 
.  ELECTRIC  CO. 

35  NortK  7th  St.  PhllA-delphlek 

For  Sab  hy  AQ  Leading  Supoly  Houaca 


Hubbell 

Wire  Lamp 
Guard 

Excels  in  simplicity,  rigidity 
and  appearance. 

2  Sizes : 

16  c.  p. 

32  c.  p. 

Attached  firmly  to  sock¬ 
et  shell  by  means  of  a 
screw  collar.  Does  not 
depend  on  lamp  bulb  for 
support. 

Harvey  Hubbell,  inc. 

Main  Office  and  Factory  -  BRIDGEPORT,  CONN. 

New  York  Chicego  Sen  Pranclaco 


BENJAMIN  WIRELESS  CLUSTERS 
AND  LIGHTING  SPECIALTIES 

Write  for  Catalogue 

BENJAMIN  ELECTRIC  MFC.  COMPANY 


NEW  YORK 


CHICAGO 


SAN  FRANCISCO 


PDITQPFUT  fuseless  porcelain 

LAHetJCCem  I  ATTACHMENT  PLUG 


Extra  heavy  porcelain,  hard  to  break, 
poles  separated  by  a  solid  wall  of  por¬ 
celain,  which,  with  other  features,  pro¬ 
tects  short  circuits.  See  booklet  for 
other  specialties  and  panel  boards. 

CRESCENT  ELECTRICAL  MFC.  CO.. 
187  N.  Water  St..  Rochester.  N.  Y. 


It  will  save  you  money 
to  INVESTIGATE  our 

Universal  Electric  Light  Holders 

before  installing,  enlarging  or  reparing 
your  lighting  equipment. 

They  are  the  best  and  lowest  priced 
holders  on  the  market.  Particularly  adapt¬ 
ed  to  shops,  drafting  offices,  etc. 

Send  for  prices  and  cample  on  approval. 
State  height  of  ceiling. 

atlL-WEBB  MFB.  GO.,  Bsffalo,  I.  Y. 


The  Profits  of  Li^htin^  Homes 

depend  upon  the  energy  with  K 

which  the  station  tempts  the  con- 
sumer  to  increase  the  use  of  cur- 
rent.  Many  stations  have  built 
up  a  good  increase  in  sales  by  jfw  ^ 

showing  and  offering  on  easy  I 

payments  an  attractive  line  of 
electric  portables,  newals  and  MB 

electroliers.  We  have  the  goods 
•  and  a  plan  for  booming  the  sale  B|k 

of  current. 

Why  not  let  us  tell  you? 

The  Goodwin  ^  Kintz  Co. 

Station 

WINSTED.  CONN.,  V.  8.  A. 
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Natloaal  tiectrical  Code  Staadard 


Purchasers 
are  Satisfied 


when  dealers  and  contractors  supply 

“Diamond  H”  Switches 

Made  in  many  types  but  of  only 
one  quality— the  best  always. 


aUARANTEES 


THIS  MARK.^^  LaJ  ^VaUARANTEES 

The  Hart  Mfg.  Co. 

HARTFORD,  CONN. 

■•w  York  Booton  Chicago  Toronto,  Ont.  LoiUloo,  Bog. 


the  SSUCO 

PENDANT  SWITCH 


Will  toko  olthor  roinforood  or  rogular 
oordi  Intorohangoablo  bushing  fur* 
nlahod  with  it. 

Imposaiblo  to  burn  out  on  rated  oa* 
paolty 

No  sido  sorows  to  got  lost. 

Abaolutaly  fool  proof. 

No  aids  buttons  to  broak  off. 

For  Aro  Llghts'^Bottor  than  Coiling 
Switohi  a  the  Costi 


THE  8ARCO  CO. 

906  Sixth  Avo.  New  York 


CUT  FULL  SIZE 


Wide  Awake  Buyers  are  Quick  to 
Take  Advantage  of  a  Good  Article 

Our  Brass  Cap  Attachment  Plugs 
are  unexcelled. 

Bushings  large  enough  to  take  re¬ 
enforced  cord. 

Special  features  in  insulating  brass 
cap. 

Screw  shell  fits  tight  to  porcelain 
with  hexagon  piercing  to  prevent 
turning.  Price,  .08. 

Special  figures  in  quantities. 

Special  prices  on  Edison  Cut-outs, 
W.  P.  Sockets,  Fuse  Plugs,  Etc.  Be¬ 
fore  making  contracts  or  placing 
your  order,  write  us  for  prices.  We 
are  certain  they  will  interest  you. 
It  will  save  you  time  and  trouble. 
General  Hfg.  tt  Supply  Co.,  15*>45  Perrins  Ave..  Trenton.  N.  J. 


Help  Your  Profit  Account 

By  increasing  sales  of  current. 

Our  Eureka  Electric  Sad  Iron 
with  i  t  s  un- 
burnable  heat¬ 
er,  we  have 
perfected  b  y 
addingaspring 
cord  protector, 
making  the  V 
cord  practical- 
1  y  unbreak¬ 
able  and  unwearable  and  fitting  it  for  home 
or  workroom  use. 

We  have  the  best  Electric  Curling  Iron 
Heater  on  the  market. 

These  are  Current  Sellers  and  their  evident 
convenience  will  bring  you  new  customers. 

We  have  a  selling  plan  to  suggest,  an  in¬ 
teresting  catalog  and  special  central  station 
prices  at  your  service. 

W.  J.  BARR  ELECTRIC  MEG.  CO. 

Cleveland,  Ohio 


FREEMAN’S 


BRASS  CAP  ATTACHMENT  PLUG. 


No  notches  in  cap  to  hold  lining  in. 
Smooth  bushing  for  cord.  Will 
bottom  in  Weather-proof  Socket. 
Will  take  re-inforced  cord.  Porce¬ 
lain  extra  strong.  Prices  Reason¬ 
able.  Send  for  Sample  and  Prices. 


E.  H.  FREEMAN  ELECTRIC  CO. 


100  HAMILTON  AVENUE. 


TRENTON,  N.  J. 


ELECTRICAL  HEATING  APPARATUS 


OF  EVERY  KIND 


FOR  EVERY  PURPOSE 


AMERICAN  ELECTRICAL  HEATER  CO, 
MoLln  Office  and  raotory.  DETROIT,  MICHIGAN 
BranoK.  7  <&  9  WAR.REN  ST.,  NEW  YORK 


WHEN  YOU  USE  SOLDERING 
SALTS,  USE  ALLEN’S 

If  you  don’t  happen  to  know  how  good  it 
is,  send  your  dealer’s  name  and  we’ll  send 
you  a  free  sample,  then  you  will  know  how 
good  it  is. 

L.  B.  ALLEN  CO.,  Inc. 

1332  Columbia  Ave.,  CHICAGO. 

97  Warren  St.,  NEW  YORK.* 


Heat  Knife  blade  on 
Flat  Surface  here 


Better,  Cheaper  and  more  convenient 
than  the  usual  s:as  outfits 


MANUFACTURED  BY 


VULCAN  ELECTRIC  HEATINQ  CO 


71  W.  Jackson  Boulevard 
Chicago 


MARK 


NOW  IS  THE  TIME 


when  the  Simplex  Electric  Chafing  Dish  is  extremely  popular  for  serving  tempt¬ 
ing  delicacies.  After  serving,  the  upper  part  may  be  removed  and  the  electric 
heater  used  for  percolating  the  coffee. 

Safer,  cleaner  and  less  expensive  than  with  alcohol  or  other  methods.  It  con¬ 
nects  to  any  incandescent  lamp  socket  and  operates  quickly  by  turning  the  switch. 


SIMPLEX  QUALITY 


Sizes  and  styles  to  suit  reouirements.  Sold  direct  or  through  dealers. 

Send  for  Illustrated  Catalog  and  Price  List  G,  “Electric  Heating.” 

SIMPLEX  ELECTRIC  HEATING  COMPANY 

Chicago  Office  CAMBRIDOEPORT, 

Monadnock  Block.  MASS, 


No.  1205-Llat  Price  $16.00 


HAVE  YOU  EVER  TESTED  ^ 
MORGAN  &  WRIGHT  TAPE? 


A  good,  fair  test  is  enough  to  convince  ANYBODY  that  it  is  GOOD 
tape— 'better  tape  perhaps  than  you  supposed  could  be  made. 

A  postal  request  will  bring  samples  post-haste. 


ST.  LOUIS 


MORriAMi.  WFH6HT 


. J 


THE  TRADE  MARK  OF  SUPERIORITY 

Look  for  the  Blue  Glass  on  the  Stem 

An  Aiaurance  for  the  Reliable 

Jae|[er  Miniature  Lamps 

Made  of  every  kaowa  detcriptiea.  Far  every  kaowa  parposc. 

Jaef er  Miniature  Lamp  Mfif.  Co.  nbw^york  city 


Electric  Signs  and 
Letters 


HALLER 
MACHINE  CO. 

127  FULTON  STREET 
CHICAGO 


0RUG3 


ELECTRIC  SIGNS 

THE  METROPOLITAN  ENGINEERING  CO..  BrooUyn,  New  York. 

**TKe  Gre&test  Electrical  Si^n  Builders  in  tKe  World** 


Elietrie  Sifit, 
Flitkirt. 

Tisi  Switch! 
lid  Phitiaitirs 

THE  TRLl 

KIN 

S  SIGN 

8Md  tor  SlfB-B«ok 
u4  K.vto.mily  IBm- 
tratod  BaltollM. 

THE  ELECTRIC  MOTOR  and 

EQUIPMENT  CO.,  NEWARK,  N.  J 

• 

- THERMO-BLINK - 

kfotorleaa  Flaaher  No.  i  for 
altemadnf  or  direct  eofreat 
Flaabea  from  i  to  4  aixtaca  eaa- 
dIe>powcr  lampa.  Th*  only  real 
electrical  flaaher  erer  made.  Not 
an  adaotation.  Doea  ioat  the 
UST  PRICE.  $1-80  BACH  work  it  ia  deaitned  for. 

If  iatercated  in  aigna,  vrrlta  for  our  new  catalogue. 

Advertising  Mirrorgraph  Co.,  S?“y.®''*  ®*' 


We  allow  liberal  discounts  to  dealers.  Write  to-day  for  par¬ 
ticulars  and  prices,  also  pointers  on  electric  designs. 

REYNOLDS  ELECTRIC  FLASHER  MFC.  CO. 

221-225  Fifth  Avenue  Chicago,  U.  S  A. 


COLOR.  CAP 

Made  of  NaturOk.!  Colored  GIclss 


Easily  removed  to  renew  lamp 
or  change  color. 

Adds  novelty  and  keauty  to 

ELECTRIC  SIGNS, 
SHOW  WINDOWS 

And  all  kinds  of 

ELECTRIC  DISPLAYS 

4,8  and  Ik  c.  p.  sizes 
Raby,  Blue.  Greea  and  Amber  Celors 

Write  for  prices 


Solar  Electric  Co. 

161-163  South  Canal  St..  CHICAGO 


Giving  a  vacuum  comparabie  with 
that  obtained  by  the  Sprengel 
pump.  In  use  in  the  principal 
lamp  factories  in  the  U.S.A.  and 
Europe  for  lamp  exhausting  and 
flashing  purposes. 


Electric  Signs  Are  Great 

MONEY  MAKERS  FOR  CENTRAL  STATIONS 

Day  and  Nifht  Sip  Co.,  Easton,  Pa. 


ROONEY  ELECTRIC  LAJTP  CO. 

155  East  23d  St.  N.  Y. 
Incandescent  Lamps 
Every  Type  &  Voltage 


PHOTOMETERS 

For  the  Statioa  Laboratory.  Factory 
and  Salesman.  (7  Types) 

DWYER  MACHINE  CO.,  Lynn,  Mass. 


QUEEN  COMPOUNDS 

For  coloring  or  frosting  lamp  bulbs  are  un¬ 
equalled.  Make  dipped  lamps  good  as  the 
natural  colored  glass.  Brilliant  effects. 

BRUNNER  CHEMICAL  WORKS,  217  E.  34  St.,  ClncinHtl 
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SHELBY 


TANTALUM 


EFFICIENCY 
2  Watts  to  each 
Horizontal  C.  P. 


CANDLE  POWER 
22  C.  P.  Horizontal 
5  C.  P.  Vertical 


Reflectors  to  direct  light 
in  useful  direction 


V  4  life 

Average  700  hours  on 
J'  direct  current 

FROSTED  OR 

CLEAR  GLASS 

I  '  J 

VOLTAGE 

from'lOO  to  130— or  in 
/  series  on  circuits  200  to 
j/  250  volts 

WRITE  FOR  PRICES 


Total  Watts  per  Lamp  44 


The  Shelby  Electric  Company 


All  Cities 


Shelby,  Ohio 
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The  Buckeye  Electric  Co. 

Announced  and  First  Exhibited 

The 


TANTALU  M 
LAMP 


Highest  Possible  Com¬ 
mercial  Efficiency 


Approximately  22  C.  P. 
— 2  watts  per  candle 
with  an  average 
life  of  700  hours 


At  the  Atlantic  City  meeting  of  the  N.  E.  L.  A. 

WE  ARE  NOW  READY  TO  FILL  ORDERS 


Voltages  from 
105  to  125 


Direct  Current 
Circuit  Only 


THE  BUCKEYE  ELECTRIC  COMPANY 

Main  Office  and  Works,  CLEVELAND,  O. 

CHICAGO  OFFICE]  PITTSBURG  OFFICE:  NEW  YORK  OFFICE: 

28  East  Laka  Street.  1101  Empire  Building,  114  Liberty  Street. 

J.  H.  COOKE,  Mgr.  W.  ENNES,  Mgr.  ARTHUR  ORGAN,  -Mgr. 


A  BUM  LAMP 


is  what  the  Bowery  boy  would  call 
discolored  optic.  If  the  other 
fellow  was  too  much  for  you  and 
one  of  these  mourning  emblems 
|''\  handed  out  to  you,  you  would 

^  probably  agree  with  the  boy. 

■'(  Now  About  Incandescent  Lamps 

We  will  drop  the  “bum”  ones  and  tell  you  about  a  good 
one — the 


BOSTON 

RENEWED  INCANDESCENT  LAMP 


It  lasts  Longer,  Lights  Better,  Costs  Less  and  has  a  pos¬ 
itive  guarantee  with  every  lamp.  If  you’re  onto  your  job, 
you’ll  join  the  wise  ones  and  try  a  bunch  of  Boston  Lamps, 
and — you’ll  try  your  hand  at  annexing  this  fine  Boston 
Terrier  whose  portrait  goes  with  this  ad. 

He’s  yours  if  you  work  for  k  a 

isolated 


a  central  station  or 
plant  and  send  us  the  best 
advertisement  or  sugges¬ 
tion  for  advertising  Boston 
Lamps.  Now  get  busy — 
and  good  luck  to  you! 


Boston  Incandescent 
Lamp  Co. 

Danvers  -  Mass. 


Look  for  the  next  issue 
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“Excello*  * 
“Sunray** 


The 


Lig^ht 

that 

never 

Fails” 


The  Excello  Arc  Lamp  Co 

24-26  East  2Ist  Street 


Tel.  1595  Gramercy 

New  York 


STANDARD 
DIRECT  CURRENT 

FACTORY 

LAMPS 

M^dt  to  wUhsiana  rough  usMgt 

IMPOITANT  riATURCS 
!■<— tfctlbto  MacMta 
AccsmIM*  Parts 

Stai^icity  af  Caastractioa 
Law  Coat 


IlMuifoetuMd  hr 

Ametfcan  Ate  Lamp  Ca 

KALAMAZOO.  MICH. 


REGARDING  THE  ELECTRICAL  WORLD 
Front  a  consulting  engineer: 

"It  goes  without  saying  that  the  Electrical 
World  is  the  best  journal  in  the  electrical 
field." 


For  all  types  of 

ENCLOSED  ARCS 


For  all  types  of 

FLAMING  ARCS 


1  I  BROADWAY 


UmEQUALLEO  FOR  UFE  ARO  UOHT  BY  ARY  OTHER  OARBOR 

HUGO  REISINCER,  Sole  Importer 


REW  YO-R 


|beck  flaming  lamps 


Price  $30.00 

3000  to  5000  Candle  Power. 

GIVE  THE  MOST  LIGHT 

FOR 

THE  LEAST  CURRENT  and  MONEY 

Has  no  regulating  mechanism. 

The  Simplest  Arc  Lamp  ever  built. 


Manufactured  by 


B£CK  FLAMING  LAMP  CO 


Office  and  LoLboratories,  58  West  15th  St.,  New  York  City 
FoLctory,  Weehatwken,  N.  J. 


Here  are  three  successful  Siemens  products 

FLAMING  ECONOMY  LILIPUT 

ARC  LAMPS  LAMPS  LAMPS 


H  E  smallest  arc 
lamp  on  the  mar¬ 
ket,  the  most  symmet¬ 
rical.  Unparalleled  for 
indoor  or  outdoor  use 
anywhere. 

For  D.  C.  2  and  3 
amp,  170  and  335  mean 
hemispherical  c.p. 
(maximum  c.p.  325  and 
570,  respectively).  Life 
of  carbons,  16  and  12 
hours,  respectively. 

Write  for  prices. 


^ACH  of  these  lamps 
gives,  with  12 
amp.  on  the  series,  on 
no  V,  circuit,  from  6 
to  7  times  more  light 
than  an  ordinary  en¬ 
closed  arc  lamp. 

No  lower  carbon  hold¬ 
er  to  intercept  light. 

By  proper  choice  of 
carbons,  golden  yellow, 
pink  or  pure  white  light 
can  be  obtained. 


A  DISTINCT  novelty 
for  D.  C.,  5  amp. 
on  no  V.,  giving  760 
mean  hemispherical  c.p. 
Life  of  carbons,  27 
hours. 

Extremely  graceful, 
medium  in  size,  suitable 
for  indoor  or  outdoor 
illuminating. 

Write  for  details. 


Felix  Hamburger,  73  Fifth  Ave.,  New  York 


ELECTRICAL  WORLD. 


Type  U  B 
Mocst  Arms 

For  Underground  Construction 

Simple. 

Durable. 

Neat  in  appearance. 

Built  entirely  of  iron. 

Wires  leading  from  conduit  reach  the  lamp  through  the 
hollow  upright.  See  cut. 

The  lamp,  in  trimming  drops  down  close  to  the  side¬ 
walk,  out  of  the  way  of  passing  vehicles  and  street 
cars. 

When  equipped  with  our  Sure  Grip  Pulley  it  is  one  of 
the  safest  of  mast  arms. 

We  make  other  types  of  mast  arms  to  meet  any  condi¬ 
tion  of  service. 

Send  for  bulletin  1037. 

Fort  Wayne  Flectric  Works 

“Wood'*  Systems 
Fort  Wayne,  Indiana  446 


H0ME'>°>"C0NVENTI0N 


DID  WE  GET  ACQUAINTED? 


If  not— we  would  like  to 


Send  for 

TKIAL  PR.OPOSITION 


ICAR^ 


CLEVAlAhO,  OHIO 


Consulting  and  Contracting  Engineer*, 

Superintendent*  of  Telephone  Exchange*. 

In  all  part*  of  the  world  are  reading 

EJectrical  Engineer*  of  all  cla**e*, 

Superintendent*  of  EUectric  Street  Railway*. 

ELECTRICAL 

Superintendent*  of  Electric  Lighting  Station* 

Large  Manufacturer*.  Dealers  ahd  Importer*  of 
Electrical  Apparatus 

WORLD 

STURGESS  GOVERNORS 

Write  for  Information  on  Our  ^  Sturgess  Engineering  Department 

New  Ver-tloal  Type.  C  THE  LUDLOW  VALVE  MFC.  CO., 

The  Fined  Governor  Ever  Buik.  Tr«w  N  Y 


Troy,  N.  Y. 
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;CLAMP 


ClANP 


■ClArtP 


CLAMP 


viaiim  mm  imi  MniiiiiiiN  wimm 

Xmll  PMcborc  Isntsm 

Electric  Cables  Field  Traosformers 

Armatures  Magnet  Coils 

PMtbnrc  PfttanU 

J.  P.  DEVINE  CO., 

OVER  700  APPARATUSES  IN  USB 


Here*  sQ  what  J  makes 

A  B  ARC  L4MPS 

the  lamps  chosen  by  those 
who  examine  carefully: — 

Hard  rolled  stamped  sheet 
copper,  weather-proof  case. 

Door  in  case  for  access  to 
inside  mechanism. 

Porcelain  insulations  for 
hanger  and  binding  posts. 

Strong,  heavy  hand  switch, 
carefully  designed  air  pot.  / 
Cup-shaped  inner  globes, 
flexibly  supported  against  \ 
ground  seat,  single  negative  n 
rod  for  lower  carbon  holder 
support,  ease  of  trimming, 
adaptability  for  hot  trimming. 


BULLETINS  TELL  MORE 

The  Adams-Bagoali  Electric  Co. 


New  York  Of  floe 
136  LIBERTY  ST. 


CLEVELAND 

OHIO 


CKloaie  Office 
303  DEARBORN  ST. 


SHOWING  USE  OF  FOUK  K.  C.  C.  ON  500,000  C.  M.  CABLE 
USE  KEARINEY  CABLE  CLATViPS 

Supposing  Kesmey  Cable  Gamps  cost  a  nickel  each;  you  would 
be  apt  to  order  a  few  just  to  see  if  they  were  any  good  for  auo- 
porting  cables,  wouldn’t  you!  Because  the  risk  would  be  smalL 
Well,  if  we  make  you  a  proposition  to  lay  as  or  more  K.  C  C. 
down  in  rour  city  tree  of  all  expenie  to  you  and  give  you  30  days 
to  teat  them  out  with  the  understanding  that  you  don’t  nave  to 
pay  for  them  unless  yon  want  them,  isn’t  this  better?  You  dosi't 
have  to  spend  a  nickel  unless  Kearney  Cable  Gamps  will  save  yen 
money  over  t^e  methods  you  are  now  using.  Kesmey  Cable  Gamps 
afford  the  simplest  means  of  relieving  the  strain  on  cables  at  comer 
poles,  curves  and  dead  ends.  They  make  a  stronger,  better  and 
neater  job. 

WHir  NOT  SEND  US  TOUl  ORDER  AS  OUTLINED  ABOVE 
W.  N.  MATTHEWS  &  BROTHER 

M  nnuf  noturera 

227  N.  2nd  St.  St,  Louis 

Eastern  Office:  227  TAYLOR  BLDG.,  Cortlandt  St.,  New  York 


Searchlights 

for 

Distant  Control 

AH  Sizes 

Brass  or  Iron 
Chas.  J.  Bogue 

'209  Centre  St. 

N.  Y.  City 


Vacuum  Drying  and  Impregnating  Apparatus 

FOR  ARMATURES,  ELECTRIC  CABLES, 

'  MAGNET  COILS,  FIELD  TRANSFORMERS 

Noriin  Nobbard’s  Sons,  265-267  Water  St.,  Brooklyn,  N.  Y. 


SIMPLE,  nest,  easilT  st- 
tsched,  mil  ooe  piece. 
Thep  last  the  life  of  the 


They  last  the  life  of  the 
fan  and  help  Inep  the  air 
drenlatlnf  tbronn  the  en- 

tire  room.  Send  for  o«r  WITHOUT 

Air-Deflector  Bulletin  No. 
as.  just  IssuBd. 

HKNRY  D’OLIER.  JR..  COMPANY.  Philadelphia.  Pa. 


THE  RELIABLE 
DIEHL  APPARATUS 

Fans 

Motors f  Generators 

FOR  ALL  ELECTRICAL  PURPOSES 
Solid  for  bulletiofl  and  catalofne* 

Branch  Offloos  DIEHL  iVIFQ*  CO* 

Bastea,  Now  Vorfc  EllsabethpOlt, 

Moaao.  PhBadoiahin  New  Joraejr 


Boston,  Now  Vorfc 
Chlewcn.  PhBodolahln 


Emerson  Fans 

Bor  Altomattac  Cnrroat 
New  1906  Deak  and  Calllaf  Stylaa 
Lntoat  CatalotiM  Now  Roody. 

THm  EffiRrson  EI*otrl«  mtg,  Co, 
St.  Louis.  Mo. 

Caslara  arflcs  aa4  Warah«osa«  Ut  Uherty  Street*  New  Yerfc  CNy 
SasM  ANeraathir  sad  Direct  Carreat  Dower  Meters. 


REGARDING  THE  ELECTRICAL  WORLD 

From  a  fan  motor  manufacturer: 

“It  is  evident  that  the  .  .  .  advertisers  .  . 
appreciate  the  fact  that  you  have  the  ONLY 
manufacturers’  advertising  medium  of  conse¬ 
quence  in  the  electrical  field.” 


“R.IBBONS  SHOW  WHICH  WAY  THE  WIND  BLOWS” 


“THE  STANDARD’’  FANS 


You  got  the  air— but  NOT 
tho  DIroot  DRAFT  from  the 
Electric  Fan  thatisequipped 
with  the  D'Olitr  Air-I)e- 
flecton 


This  latest  addition  to  “The  Stan¬ 
dard”  line  has  the  famous  “Stan¬ 
dard”  insides,  and  will  show  all  the 
wonderful  power  and  durability 
that  is  the  backbone  of  “The 
Standard”  trade. 

As  a  piece  of  artistic  workmanship, 
the  exterior  of  this  new  Fan  is 
without  reproach. 

Finished  in  all  the  fine  metal  fin¬ 
ishes,  with  satin  mahogany  finished 
bevel  edged  blades,  58-inch  sweep, 
200  r.p.m. 


THE  ROBBINS  &  MYERS  CO, 


New  York:  66  Cortlandt  St. 
B<Mton:  235-237  Congress  St. 


Main  Office  and  Works,  Springfield,  Ohio 

Philadelphia:  730  Witherspoon  Bldg. 
Baltimore:  513  American  Bldg. 

St.  Louis:  iith  and  Locust  Sts. 


Dallas :  Opera  House  Bldg. 

Los  Angeles:  278  So.  Main  St 


Style  “C.” 


Patented  Nov.,  1905 


TWO  SIZES. 

For  ij  In.  Guard  $i.so  ead 
For  id  in.  Guard  $a.5o  each 


Manufacturer 


ELECTRIC 

LANS 


of  acknowledged 
superiority  for  all 
desk,  wall  and 
ceiling  require¬ 
ments.  Write  for 
catalogueNo.  3123 


12-inch  Swivel  and  Trunnion  Desk  Fan 


General  Offices:  527-531  West  34th  Street,  New  York  City 

BRANCH  OrriCES  IN  PRINCIPAL  CITIES 


TwoTuerh  Triumphs 


Of  Handsome  Design  and  Finish 

Complete.  Practical  Machines 

An  A.  C.  Fan, 


Type  B,  _ 

made  in  any  finish.  Two  I  i 

or  four  blades,  60  inch 

sweep,  8  inches  wide.  Speeds,  changed  by  pull  on  the 
chain,  175  r.  p.  m.  on  high,  140  r.  p.  m.  on  low  speed. 
Case  ventilated  and  always  cool ;  indicator  shows  when 
the  current  is  on  or  off. 

Type  C. — An  A.  C.  Fan,  with  motor  of  induction  type, 
made  with  two  blades,  56  in.  sweep  or  four  blades,  52  in. 
sweep.  Speed,  225  r.  p.  m. 

We  have  other  types  just  as  good.  Our  1906  catalog  has 
been  ready  for  some  time.  Shall  we  send  you  one 


HUNTER  FAN  (St  MOTOR  CO.,  Fulton.  N.  Y. 

Eastern  Agents  Western  Agents. 

F  R  T  AXHAM  X,  rn  WESTERN  ELECTRIC  CO.,  Chicago,  St.  Louis,  Kansas  City,  Denver, 

f;  “  ,7  AMERICAN  ELECTRIC  CO.,  St.  Paul,  Minn. 

39  Vescy  St,  New  York  City.  STANDARD  ELECTRIC  CO..  Cincinnati,  Ohio. 
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The  Pciton 

Water  Wheel  Company 


"^Totwithstanding  the  San  Francisco 
^  Fire,  this  Company  is  filling 
orders  as  usual  from  its  Eastern 
Works.  Their  new  San  Francisco 
plant  under  construction  was  not 
burnt  and  will  be  rushed  to  comple¬ 
tion.  Estimates  furnished  on  Water 
Wheels,  Sheet  Steel,  Riveted  and  Lap- 
welded  Pipe,  Complete  Hydraulic 

Plants.  ::  ::  ::  Catalogs  on  Application. 


A  protector  that  protects.  An  indispensable 
insurance.  It  is  giving  satisfaction  on  railway 
transmissions  and  lighting  loads.  The  princi¬ 
ple  is  right,  always  ready  to  work;  practical 
tests  have  proven  its  efficiency. 

Holyoke  Machine  Company 

Worcester,  Mass. 


The  Pelton  Water  Wheel  Company 

1259  Alice  Street  143  Liberty  Street 

OAKLAND.  CAL.  NEW  YORK.  N.  Y. 


San  Francisco  will  be  Rebuilt  at  once 


This  Installation 

of  water  wheels  should  interest  engineers.  The  plant 
is  at  Sao  Paulo,  Brazil,  where  a  pair  of  22-inch 

“New  American”  Turbines 

is  developing  i,ooo  H.  P.,  running  450  R.  P.  M.  under 
75  feet  head,  direct-connected  to  generator. 

Note  the  design  of  flume  and  bearings  and  general 
appearance.  Write  for  Catalogue  No.  12. 

For  durability,  great  capacity  and  economy  of  water, 
the  “New  American”  turbines  are  unexcelled,  while 
their  speed  has  never  been  equalled  by  other  turbines. 

THE  DAYTON  GLOBE  IRON  WORKS  COMPANY 

DAVTON,  OHIO,  U.'S.  A. 

Pacific  Coast  Agents: 

Pelton  Water  Wheel  Co.  San  Francisco,  Cal. 


TiEGARDING  THE  ELECTRICAL  WORLD 

\ 

From  a  maLnafa,cturer  of  tuhricAnis  : 

“We  take  pleasure  in  congratulating  you 
upon  the  masterly  way  and  form  in  which 
your  journal  is  edited  and  published.” 


We  make  a  specialty  of  Hydro-electric 
Power  Plant  Construction 

Write  for  our  new  lOO-page  Bulletin  No .  7 

ABNER  DOBLE  COMPANY 

EINGIINEERS 

R:  stablisbed  iBso  SAN  FRANCISCO.  U.  S.  A. 

Exclusive  Licensee  in  Canada 
Tki  Jill  NcOohkiII  CalHdoBliH  Iroa  Works  Co.,  Llslted,  Moitrial 


DOBLE  WATER  WHEELS 
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500,000  Horse  Power 

of  water  wheels  in  the  United  States  are  installed  with 

LOMBAR.D  GOVER.NOR.S 

We  have  effectually  overcome  the  greatest  difficulty  in  water¬ 
wheel  regulation,  the  tendency  to  race.  Our  Governors  have 
many  other  advantages.  Our  bulletins  tell  about  them. 

THE  LOMBARD  GOVERNOR  CO.,  Ashland,  Hass. 


RISDON-ALCOTT  TURBINE  CO., 


Manufacture  the 

LEVIATHAN 

Hinged  Gate  Turbine 

For  speed,  power  and  ef¬ 
ficiency  it  equals  any  wheel 
made. 

Upright  and  Horizontal. 

These  Turbines  are  recog¬ 
nized  as  the  most  effective 
water  wheels  made. 

Your  inquiries  should  come 
direct  to  us  for  this  class  of 
machinery. 


PAUL 


JVloCORMICK 

TURBINES 

“  Pair  McCormick  Turbines,  1 400  H.  P.,  400 
R.  P.  M.,  160  feet  head,  driving  generator  in 
power  plant  of  the  Cascade  Water,  Power  and 
Light  Company,  British  Columbia. 

IVe  desist  and  build  Turbines  to  meet  require¬ 
ments.  Write  for  catalogue  if  interested.” 


S.  MORGAN  SMITH  CO.,  York,  Pa.,  U.S.  A. 


BRANCH  OFFICE 

1  76  Federal  St.,  Boston,  Mass. 


SAMSON  TURBINE 

A  gain  of  3  per  cent,  in  EFFICIENCY  means  3 
H.P.  additional  in  each  100  H.P.  You  can  soon  figure 
out  what  this  would  amount  to  at  the  end  of  a  year. 
Very  HIGH  EFFICIENCY  at  all  gateages  is  one  of 
the  strong  points  in  a  SAMSON  TURBINE. 

JAMES  LEFFEL  &  CO. 

308  Litpnda  SI.,  Springfitid  Ohio,  U.  S.  S. 
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ELECTRICAL  WORLD. 


There  Is  health  in  it  for  the  user,  money 


in  it  for  the  dealer,  more  business  in 


it  for  the  central  station  manager 


The  American  Vibrator 

is  a  scientific  device  which  anyone  can  use  safely;  it 
weighs  but  lbs.,  is  portable,  practicable  and  beneficial; 
it  increases  circulation,  builds  up  and  develops  the  mus¬ 
cles  and  tissues  of  the  body,  relieves  pain  and  assists  the 
functions  of  elimination. 

Sold  on  the  makers’  absolute  g^uarantee. 

AMERICAN  VIBRATOR  CO., 

911  Chemical  Building.  St.  Louis,  iVlo. 


THE  WORLD  RENOWNED 

SHELTON  VIBRATOR 

No  Vibration  in  tho  Handio 

PORTABLE  VIBRATORY  OUTFITS 

Ask  your  Physician  does  be  use  a  Shelton  Vibrator.  More 
than  10,000  sold  to  Physicians  during  the  month  of  April.^ 

Results  are  being 
obtained  from  the 
SHELTON  VIBRATOR 
that  have  astonished 
the  most  skeptical 
physicians  because  of 
the  deep  penetra¬ 
tion  that  may  be 
obtained  by  reason  of 
^  ?  the  high  frequency  of 
L  the  pulsations. 

While  this  vibrator 
is  light  and  portable 
and  excellent  for 

facial  and  head  mas¬ 
sage,  don’t  get  itcon- 
fused  with  the  many 
toy  vibrators  that  are 

a  disgrace  to  the  name  “Electrical  Vibrator.” 

CLINICAL  REPORT  OF  CHICAGO  OFFICE 

Bronchitis'  . 4.  Locomotor  Ataxia  . 14. 

Cirrhosis  of  Liver . a.  Lumbago  .  . 14. 

Deafness  . la.  Neuralgia  . 10. 

Constipation  . 16.  Neurasthenia  . ao. 


Dysmenorrhea  . 4.  NeuriGs  . to. 

Enlarged  Glands . 8.  Partial  Paralysis  . it. 

Goitre  . 8.  Rheumatism  . 16. 

Hemorrhoids  . 8.  Sciatica  . ao. 

Impotence  . 8.  Spinal  curvature . 4. 

Incontinence  of  Urine . 4.  Varicose  Veins . 4. 

Indigestion  . 16. 

Send  for  catalogue. 

SHELTON  ELECTRIC  CO. 

-  CHICAGO  - 


m  EGAN  VIBRATOR  I  Practical  Electric  Railway  Hand-Book 


Simple — Light — Portable — Always  Ready.  Price,  (Improved) 
with  6  dry  batteries — $l3.(X). 

Tho  Egan  Electric  Massage  Vibrator  Go. 

PETERSBURG,  ILLINOIS 


By  ALBERT  B.  HERRICK 

Second  Edition*  Revised  And  EnUtged,  460  Psges,  Numer¬ 
ous  lUustrAiions.  Flexible  LeAther  Binding, 

Gilt  Edges*  Price  $3*00  net* 

CONTENTS I.—  General  Tables.  II.—  Testing. 
III.— The  Track.  IV.— The  Station.  V.— The 
Line.  VI. — The  Carhouse.  VII. — The  Repair 
Shop.  VIII. — The  Equipment.  IX. — The 

Operation. 

McQraw  Publishing  Company 

114  LIBERTY  STREET  NEW  YORK 


WOODWARD 
WATER-WHEEL 

GOVERNORS 

Are  complete  in  them¬ 
selves.  No  pumps  or  elec¬ 
tric  current  required.  The 
regulation  is  right  and  the 
price  is  right. 

Ask  for  our  catalogue. 

WOODWARD  I  GOVERNOR  CO. 

BOCarOlD,  ILL. 
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Geneml  Electric  Ompany 


New  York  Office ;  Principal  Office :  Sales  offices  In 

44  Broad  Street  SCHENECTADY,  N.  Y.  •»  large  cities 


Three  Epochs  in  Prime  Mover  History 


The  horizontal  cross  com¬ 
pound  engine  driven  generat¬ 
ing  unit  was  at  one  time  the 
principal  resource  of  the 
central  station  operator  as 
shown  in  the  left  background. 


Later  when  space  became  a 
factor  in  power  plant  equip¬ 
ment,  the  vertical  type  steam 
engine  was  adopted.  But  the 
chief  disadvantages  of  recip¬ 
rocating  engines  remained. 


Finally,  the  Curtis  Steam 
Turbine  Generator  supersedes 
the  reciprocating  engines  as 
best  fulfilling  the  requirements 
of  modern  central  station 
operation. 


In  addition  to  the  evident  advantage  of 
compactness,  simple  construction  and 
absence  of  reciprocating  parts,  the  Curtis 
Turbine  in  operation  shows  high  economy 
of  steam  consumption  at  all  loads, 
exhausts  clean  steam  for  heating  and  adds 
little  to  the  maintenance  expense. 
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‘Always  Safa  and  Rellable-Ask  your  Priands.” 

Equip  Your  Plant 

with  a 

CALDWELL  TANK 
and  TOWER 

and  you  are  immune  from  all  worry 
about  your  fire  protection  and  other  wa¬ 
ter  service. 

The  proven  strength,  durability  and 
stability  of  the  Caldwell  Outfit  posi¬ 
tively  insures  water  supply  up  to  the 
full  capacity  of  tank  at  all  times  and 
for  all  time. 

Caldwell  Outfits  are  found,  defying 
use,,  age  and  the  elements,  in  every 
part  of  the  country.  Write  us  for  list 
of  UMrs  in  your  vicinity,  and  illus¬ 
trated  catalogue. 


W.  E.  CALDWELL  CO.,  Louisville,  Ky. 


For  ^ 

CONDUITS,  BATTEIY  FLOORS 

Aold  R.ealatir\  g 

Spoclally  mads  (or  watsrprooflng  condi¬ 
tions.  Unsonallsd  (or  strsnath,  toughnsss  and 
•  slastlclty.  Mads  In  tbs  olusst  (sit  mills  In 
Amsrlca.  ssUbUabsd  1817— a  valoabls  (act  In  con- 
•Idsrlng  tbs  sslsctlon  o(  any  matsrlaL  Tbs  rssnlt 
ysars  o(  manu(actarlng  sxpsrlsncs,  sclsntlllc  stady 
and  watsrproo(  snglnssrlng. 

Writs  (or  “Modsmls^  Watsrprooflng.” 

being  need  (or  Psnn.  B.  B.  Tunnsl 
and  Tsnntaal  work,  Tf.  T..  a(tsr,  In  tssts,  sxosl- 
Ung  all  other  (sits.  (Bead  ad.  In  next  lasne.) 

HIDIEX  FELT  AND  ENCRG.  CO.,110  Lib<rty  St.,  New  Ysrk 

■Cklo.eo  WublDctoD  KmI  W.lp.i.,  rft,< 


PAISTE 


Catalog  No.  401 


AHACHMENT 
PLUG 

fastens  to  the  socket  by  being  simply 
pushed  into  same.  The  natural  and 
proper  solution  of  that  troublesome 
cord-twisting. 

Brass  cap  has  double  bushing  for  use 
with  either  Standard  or  Re-enforced 
Lamp  Cord.  Write  now  for  free 
sample  and  prices. 

H.  T.  PAISTE  CO.,  Philadelphia,  Pa. 

HEW  YORK  BOSTOH  CHICAGO 


■THE  LEADING  SPECIALTY  MANUFACTURERS' 


LET 

EDISON  LAMPS 


YOUR  PRIVATE  LABORATORY 

IF  YOU  CHOOSE  TO  MAKE  IT  SO. 

Electrical  Testing^  Laboratories,  ^  , 

60th-  Street  &  ELast  End  Avenue, 

'  Telephone,  5 5 1 3  -  79th  St.  *  New  York,  N.  Y.  ; 


Do  Your  Lighting 


.  26,634  sq.  ft.  of  floor  space.  Unequaled  equip¬ 
ment  for  Electrical  Testing. 

Competent  and  Experienced  Engineers  and 
Assistants. 


THEY  COST  LESS  THAN  ALLOTHERS  IN  THE  END 


Over  25  Millions  Annually  Sold 


GENERAL  ELECTRIC  COMPANY 


All  types  and  varities 
Regular  Multiple  Lamps 
Street  Series  Lamps 


Main  Lamp  Sales  Office 
HARRISON.  N.  J. 


The  Phoenix  Glass  Co. 

Pittsbnrg  New  Torll  Chicago 

Manufacturers  of 

Electric  Globes  and  Shades 
both  Arc  and  Incandescent. 
Inner  and  Outer  Globes  for 
all  enclosed  arc  systems. 

CATALOGUES  SENT  ON  REQUEST 


GOOD  INSULATION  IS  GOOD  POLICY. 

FOR  QUICK  REPAIRS 

USE 

STERLIN6  BLACK  AIR  DRYIN6  VARNISH 

STERLING  VARNISH  COMPANY 

MANCHESTER,  ENC.  PITTSBURGH,  PA., 


BARE  AND  WEATHERPROOF 

WIRE  AND  CABLES 

Rubber-Intnlated  Wire  i 

and  Lead-Covered  Cablea  for  any  aerriec. 

StiRdard  Uiderground  Cable  Conpani 

New  York,  Boaton,  Chicago,  St.  Lonia,  Pittaburg,  FUlm- 
.  delphta.  Bacon  Block,  Oakland,  Cal. 


JWAOC^ 


“NOARK” 

Protective  Devices 


(NATIONAL  ELECTRICAL  CODE  STANDARD) 


CO 


“Noark”  Fuses  are  the  most  efficient,  durable  and  accurate  on  the  market.  EFFICIENT,  because 
they  blow  at  the  exact  time  and  under  the  exact  conditions  claimed.  DURABLE,  because  they  will  stand 
ordinary  fluctuations  of  current  without  injury.  ACCURATE,  because  they  are  designed  on  strictly 
scientific  lines  and  never  fail. 

“Noark”  Fuses  have  a  definite  and  accurate  time  interval  of  operation,  ranging  from  minutes  on  small 
overloads  to  the  infinitesimal  part  of  a  second  on  heavy  loads,  and  operate  instantaneously  on  short 
circuits.  These  Fuses  are  equally  suitable  for  light  or  motor  circuits  but  are  peculiarly  adapted  to  the 
latter,  on  account  of  the  manner  in  which  they  operate  under  varying  current  conditions.  They  not  only 
afford  absolute  protection  to  the  circuit,  but  being  designed  for  a  definite  time  interval  will  not  blow  ex¬ 
cept  under  conditions  where  it  is  necessary  to  open  the  circuit. 

In  developing  “Noark”  National  Standard  Fuses  and  Fittings,  we  have  produced  a  line  of  goods 
which  meet  all  the  National  Standard  requirements  and  in  addition  possess  the  features  of  merit  to  be 
found  only  in  the  well-known  “Noark”  Fuse.  Write  Ncnrest  for  BooKlet. 


Noark 

N.  S.  Service  Box 
1-600  Amp. 


Noark 

N.  S.  Back  Connection 
Contacts 


H.  W.  JOHNS-M  AN  VILLE  CO. 


,  Manufacturers  of  Asbestos  and  Magnesia  Pipe  and  Boiler  Coverings,  Asbestos  Packings,  Roofing,  Etc. 

NEW  YORK  CHICAOO  PHILADELPHIA  PITTSBURG  sAMBDAMrisrn  LOS  ANGELES  KANSAS  CITY  LITTLE  ROCK 

MILWAUKEE  BOSTON  ST.  LOUIS  CLEVELAND  FRANCISCO  SEATTLE  ’  MINNEAPOLIS  NEW  ORLEANS 

For  Great  Britain  and  Continent  of  Europe : 


THE  BRITISH  JOHN8-MANVI1.LE  COMPANY.  LTD. 

Ha.  81  Faaeliiro^  SL,  Lsilaa.  K.  C.  He.  Itl  las  LafaysUs.  Paris  No.  69  loalorardo  da  Halnaat.  Brmssols 


COLUMBIA  ' 

16  C.  P.  110  VOLTS 


II  Havemeyer  Building.  CHICAGO:  Central  Electric  Co. 

l:  1337  Real  Estate  Trust  MEMPHIS:  480  Randolph  Building. 

SAN  FRANCISCO:  105-107  Battery  Street 
MEXICO:  Monterey,  Van  Voorhis  Hnos. 


NEW  YORK: 
PHILADELPH 
Building. 


I  U  SSI 


LAHLL 


COLUMBIA 

lAMPS 


They  are  the  lamps  to  use  where  you  do  not  want 
to  take  chances  on  the  quality. 

It  has  taken  us  sixteen  years  of  honest  lamp  making 
to  establish  a  well  earned  reputation  for  supremacy. 
We  have  no  inclination  to,  no  intention  of,  and  cannot 
afford,  at  this  late  date,  to  jeopardize  this  reputation 
by  turning  out  anything  but  the  most  perfect  lamps 
possible. 

That  is  a  safeguard  you  cannot  afford  to  overlook. 

We  also  make  Columbia  Crystal  Lamps  with  prismo, 
glass  or  metal  shades. 

“Wallet  Full  of  Wisdom”  for  the  asking. 


The  Columbia  Incandescent  Lamp  Co. 

St.  Louis,  Mo.,  U.  S.  A. 


“SUN=STAR” 
TURN-DOWN  ELECTRIC  LAMP 

BASES  DETACHABLE  from  Old  or  Broken 
Lamps,  Allowing  Renewals  at  Reduced  Prices. 

REGULAR  PRICE  -  60  Cents  each 
•  RENEWAL  PRICE  -  40  Cents  each 

SEND  FOR  CIRCULAR 
AND  PRICES  IN  LOTS 


^  ROONEY  ELECTRIC  LAMP  CO. 


'  other  Pat’s  Pending  . 


155  EAST  23d  STREET,  NEW  YORK 

Manufacturers  of  all  Types  of  Lamps 
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An  ideal  sign  for 
every  purse  and  purpose 

It’s  the  sign  for  which  the  wide-awake  station  manager  has 
been  looking  and  the  sign  that  merchant’s  everywhere 
welcome — 

Federal  Interchangeable 
Electric  Signs 

With  these  signs  and  with  our  experience  as  a  guide,  you 
can  secure  a  really  worth-while  increase  in  business  for 
your  lighting  plant.  Federal  Signs  are  perfect  in  every 
detail — the  most  attractive  sign  and  the  most  durable.  Made 
of  blue  ahd  white  porcelain  enamelled  steel — indestructible 
by  fire,  water  or  rust.  A  postal  from  you  will  bring  you 
some  sound  sign  sense  from  us.  Better  see  what’s  doing. 


Federal  Electric  Co.,  Manufacturers,  Lah«  and  D«spiaines  st».  Chicago 

Eastern  Representatives;  Federal  Sign  System  (Electric),  317  W.  42d  Street,  New  York  City 


Elictric  Sigit, 
Fluhiii, 

Time  Swiichis 
end  Pkotomiters 


THETaUKlNG  SIGN 


Bmod  for  8lfo*Book 
and  baadaoraaly  lUoa- 
tratad  BuUatloa. 


THE  ELECTRIC  MOTOR  and  EQUIPMENT  CO.,  NEWARK,  N.  J. 


W  ■ 

* 

irOUR  BCFSIL _ _ 

We  allow  liberal  discounts  to  dealers.  Write  to-day  for  par¬ 
ticulars  and  prices,  also  pointers  on  electric  desiipiB. 

RiVNOLDS  RLKOTRIO  FLASHKR  MPO.  OO. 

221. ggS  Fifth  Ay  ■ _ _ _ Chicago,  U.  S 


Electric  Signs  Are  Great 

MONEY  MAKERS  FOR  CENTRAL  STATIONS 

Day  and  Night  Sign  Co.,  Easton,  Pa. 


Thwrmo 
Blink 


Automatic 

'Motorless 

Flasher 


iieiLe'X’ 

I  Flashes  i 
I  TO  4 
ISttintPiiiiiiiiis. 


^  FLASHERS  *'.5o 

FREE 

One  of  these  flashing 
display  signs  complete, 
size,  la"  x  18",  given 
free  to  dealers,  with 
their  first  trial  order 
for  50  No.  I  Flashers 
at  trade  prices. 

Sign  is  of  glass;  letters,  gold  outline,  in  colors  on  black 
ground.  Frame  and  back  of  metal,  finished  dull  black. 

Space  in  centre  shows  a  Thermo-Blink  in  action,  how 
it  is  connected  and  the  whole  story  at  a  glance. 

Sells  flashers  and  is  an  ornament  and  attraction  to  any 
store.  Add  a  good  line  to  your  business  by  writing  to-day. 

Advertising  Mirrorgraph  Co.,  "“coSJo^dsnee*.""  Brooklyn,  N.Y. 


Electric  Signs 
and  Letters 
HALLER  MACHINE  CO. 

127  Fulton  Street  Chicago 


CAMPBELL  THERMO  FLASHER 

Made  on  a  new  principle, 
is  heavily  constructed, 
flashes  regularly  and  will 
hold  its  adjustment. 

BEST  OUT. 

Send  us  $1.00  and  we  will 
mail  you  one. 

CAMPBELL  ELECTRIC  CO.,  Lynn,  Matas.,  V.  S.  A. 


lain  Office  and  Factory,  St.  Louis,  Mo. 

Offiott  in  all  tha  principal  Cities  in  the  United  States 


the  WAGNER  ELECpic  MFCXO. 
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These  instruments  are  constructed  on  the  D’Arsonval  principle  ; 
the  moving  parts  are  light,  yet  of  sufficient  strength  for  the  work 
they  have  to  perform.  These  instruments  have  full  jewelled  bear¬ 
ings,  and  are  absolutely  dead  beat,  being  electrically  damped. 

We  commend  these  instruments  to  your  attention  and  recom¬ 
mend  them  for  use  where  a  round  pattern  instrument  is  desired,  as 
being  the  equal  of  or  superior  to  any  instrument  of  similar  type  on 
the  market.  They  follow  the  general  excellence  in  design  and 
workmanship  shown  by  all  Wagner  product. 

Following  our  general  policy  of  meeting  our  customers  with  a 
broad  gauged  and  liberal  policy,  we  present  herewith  our  “Guarantee” 
for  your  attention ;  note  this  is  given  on  new  lines  and  is  unique  in 
its  liberality  : 


Bulletin  No.  67-D 
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•TRADE  MARK* 

®  NUEBH0® 

orld.  Their  quality  is  uniform  and  always  of  the 
d  less  highest  grade. 

Diameter  and  straightness  perfect. 

Vize  ”  St.  Louis  World’s  Fair,  1904. 


FREEMAN’S 

BRASS  CAP  ATTACHMENT  PLUG 


CRESCENT 

Fuseless  Porcelain  Attachment  Plug 


fNo  notches  in  cap  to  hold  lining  in. 

Smooth  bushing  for  cord.  Will 
bottom  in  Weather-proof  Socket. 
Will  take  re-inforced  cord.  Porce¬ 
lain  extra  strong.  Prices  Reason¬ 
able.  Send  for  Sample  and  Prices. 

E.  H.  FREEMAN  ELECTRIC  CO. 

100  HAMILTON  AVENUE.  TRENTON,  N.  J. 


j^XTRA  heavy  porcelain,  hard  to 
break,  poles  separated  by  a 
solid  wall  of  porcelain,  which,  with 
other  features,  protects  short  cir¬ 
cuits.  Other  specialties  see  booklet. 

WE  ALSO  MAKE  PANEL  BOARDS 


CRESCENT  ELECTRICAL  MFG.  CO.,  Rochester,  New  Yark 


Heany  Fireproof  Insulated  Wire 
Patents  Sustained 


W.R.  OSTRANDER  &  CO 


THK  TKTER-HEAXV  DKVaa.OPIXG  COMPAXY, 
of  York.  Penna.,  maim  fact  uring  tlie  HKANY  FIRE¬ 
PROOF'  INSULATED  WIRE,  informs  its  customers, 
ami  the  public  that  on  I'chruary  23.  igoti.  in  the  suit 
brought  by  Louis  W.  Downes  of  the  D.  &  \\\  Fuse  Co., 
Proviilcncc,  R.  I.,  against  tliis  Company,  an  opinion  was 
handed  down  by  Iiis  honor  Judge  .\rchihoId,  of  the  U.  S. 
District  Court,  for  the  Middle  District  of  Pennsylvania, 
in  which  it  was  held  that  this  comiiany  does  not  infringe 
upon  any  of  the  Downes  jiatcnts  and  tliat  the  suit  must 
therefore  lx*  dismissed  at  cost  of  the  plaintiff. 

This  is  a  signal  victory  for  the  HE.W'Y  F'lREPROOF 
INSULATED  W’lRF^  and  vindicates  it  against  the  public 


AN.VUNCIATORS, 


SPEAKING  TUBES,  ETC. 

ELECTRIC  LIGHT  SUPPLIES. 
Irooklyn  22  OEY  ST..  NEW  TOIK 


THE  ELECTRICAL  WORLD 


TREATS  OF  BOTH  THE  ECONOMIC  AND  THE 
BUSINESS  SIDE  OF  THE  CENTRAL  STATION 


ELECTRICAL  WORLD 
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SEND  FOR  OUR  HANDSOME  NEW  CATALOG 
TELLS  ALL  ABOUT  THE 

The  Type  B  Stombau^h  Guy  Anchor  ^ 

Advantailes  of  Type  B  Anchors 

Rods  made  in  one  piece.  No  welds.  Eyes  / 
are  removable  and  are  large  enough  y' 
for  half-inch  guy  thimbles.  They  are  y' 
dropped  forged.  Shank  of  anchors  X 
are  made  square,  and  are  much  X 
stronger.  Shanks  on  5  and  X 
6-inch  anchors  are  made  X 
the  same  size.  Only  X 

one  wrench  i  s  X  ^ 

needed.  X  ' 

These  de-  X 
im-  / 

pro.e.X  f  ^ 

ments  have  ' 

cot  increased  the  ^  4  ^ 

The  price 

STOM  BAUGH  GUY 
ANCHORS  remains  un- 

SEND  US  A  TRIAL  ORDER 

FOR  12  OR  MORE  \ 


W.  N.  Matthews  ®  Bro. 

227  N.  2nd  St..  St.  Louis 


IT  IS  FULL  OF  USEFUL  INFORMATION 
KEARNEY  CABLE  CLAMP 

\  The  Type  B  Stombaugh  Wrench 


Advantages  of  Type  B  Wrench 

Hollow  shaft  is  made  of  seamless  cold 
S.  drawn  steel  tubing,  reinforced  at 
the  bottom  by  a  malleable  iron 
square  key.  This  change  makes, 
a  much  more  durable  and 
stronger  wrench. 

N.  The  handles  are  mount- 
ed  in  a  sliding  cross 
that  can  be  moved 
up  or  down  the 
shaft,  giving 
'V  the  maxi- 
N.  mumfl  e  - 

X  S  c 

■P  at 

^X  stages  of  the 
X^  installation. 
X^  The  removable 
yX  eye  of  the  anchor 
y^  serves  to  lock  the 
yX  wrench  so  that  it  can’t 
yX  slip  off  while  being  bored  in. 

y^  S«*  Hair-T*B«  far  Detail  af  tha 
y^  Type  B  Impravamaata 

WE  PIEPAT  FREIGHT  ON  INITIAL  30  DAT 
TRIAL  ORDERS 


Manufacturers 

33  Cortlandt  St.,  New  York 


yy  ~ .  WTjMa—  A. 
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urn  AP(  liiip  (oupaii 

24  and  26  East  21st  Street 
NEW  YORK 


EXCELLO 

LUMINOUS  ARC  LAMPS 


Current  Consumption  Guaranteed 

.265  WATTS  PER  C.  P. 


Mechanism  and  durability  fully  warranted 
for  one  year.  Write  for  Catalogue. 


Here’s  what  makes 

A-B  ARC  LAMPS 

the  lamps  chosen  by  those 
who  examine  carefully : — 

Hard  rolled  stamped  sheet 
copper,  weather-proof  case. 

Door  in  case  for  access  to 
inside  mechanism. 

Porcelain  insulations  for 
hanger  and  binding  posts. 

Strong,  heavy  hand  switch,  •/ 
carefully  designed  air  pot.  j 
Cup-shaped  inner  globes,  I  ; 
flexibly  supported  against  y 
ground  seat,  single  negative  ^ 
rod  for  lower  carbon  holder 
support,  ease  of  trimming, 
adaptability  for  hot  trimming. 

BULLETINS  TELL  MORE 

The  Adams-Bapall  Electric  Co. 


New  York  Office 
136  LIBERTY  ST. 


CLEVELAND 

OHIO 


CKioetfo  Office 
303  DEARBORN  ST. 


DON'T  KICK  BUT  specify 

1 

COLUMBIA  CARBONS 

J 

on  your  NEXT  order 

^  They  NEVER  FAIL  to  give  SATISFACTION 

Send  for  our  attractive  trial  proposition 

NATIONAL  CARBON  COMPANY,  CLEVELAND. 

OHIO 

STANDARD 
DIRECT  CURRENT 

FACTORY 

LAMPS 

M*de  to  ^Hhsti.ni  rough  usage 

IMPORTANT  FEATURES 

ledestmctible  Meaeets 
AcceesiMe  Parte 

SiBipIkity  ef  Ceestrectiea 
Lew  Cost 


MsnufactuNd  hj 

American  Arc  Lamp  Co. 

KALAMAZOO.  MICH. 


Suspend  Your  Arc  Lemps  WitK 

ONEIDA  GALVANIZED  CHAIN 

The  most  perfect  attachment  for  raisins:  and  lowering  arc  lamps  made. 
Heavily  Gslvenlsed— Rust  Proof 
IT  WILL  OUTWEAR  CORD.  CABLE  OR  ROPE 

Manufactured  by 

ONEIDA  COMMUNITY,  LTD.  Oneida,  New  YorX 


BENJAMIN  WIRELESS  CLUSTERS  AND 
LIGHTING  SPECIALTIES 

Write  for  Catelofse 

BENJAMIN  ELECIRICAL  MEG.  COMPANY 

CHICAGO  NEW  YORK 


ELECTRICAL  WORLD. 


_  * 

There’s  no  successful  competi¬ 
tion  against  these! 

SIEMENS  “Liliput”Arc  Lamps-^ 

Cover  the  field  between  incandescent  lamps 
and  ordinary  arc  lamps.  Their  dimensions 
are: — Cylinder  cover,  2^  inches  in  diameter 
and  12.3  inches  long.  Globe  diameter,  3.25 
inches.  Direct  current  type  for  2  or  3 
amperes  at  80  volts,  giving  260  and  560  C.  P. 
respectively  with  alabaster  globe.  There  is 
nothing  to  take  their  place  for  indoor  or 
outdoor  use. 

<  —Siemens  Flaming  ARCS 

are  without  a  peer  for  outdoor  illumination. 
Two  of  them  in  series  give  8,000  to  10,000 
C.P.  on  a  110  volt  circuit  with  but  11  to  12 
amperes;  giving  a  golden  yellow,  red  or 
brilliant  white  ‘light.  Simple,  durable  and 
r  V  .extremely  reliable.  Write  for  details. 


Felix  Hamburger,  90  William  Street,  New  Yorh 


tlOTOPJ.  litlltDlTOIS 

FOR  ALL  ELECTRICAL  PURPOSES 

Makers  of  the  Reliable 

DIEHL 

APPARATUS 

Brsnclics  t 

DIEHL  MFQ.  CO. 

Boston,  New  York 

Elizabethport, 

Philadelphia,  Chicago 

N.  J. 

Patent 

Applied  For. 


Emerson  Fans 

P*r  Altarnatlac  Carrent 
New  1906  Desk  and  Ceiling  Styles 

Lateat  CatalogiM  New  Ready. 

The  Emerson  Electric  Co. 

St.  Louis.  Mo. 

Eaitera  Office  and  Warchaeaet  Mi  Lkcrty  Sfrecft  New  York  CIt) 
Ssall  Altereatiaf  aad  Direct  Cerreet  Rawer  Maters. 


THERE  ARE  BUSHIRGS  ARD 
APPLETOR  BUSHIRGS 

M  a  rale,  arc  ud*  priatIpaBT  to  Mil. 
Apftotoa  Buhtofa  ar*  aada  to  flra  lha  baal  aar- 
ftoa.  Tha  MlBat  Sritoira  aa  a  riM«aaaaM.  Thaj 
aaa^  Mar  tha  wira  aadaTarj  IhmC  U  pariMt. 

BaaplM  aa  rapaM*. 

APPinOI  ELECTIIC  COlPAiT 
tis.aia  B.  wASHiHeroB  btbbbt,  chicaM 
111  rCLTOH  btbbbt,  bbw  tokb 


THE  BEST  YET! 

Porcelain  Electric  Letters 


FOR  DAY  AND  NIGHT  SIGNS 


tSave  50^  in  Lighting 

Cannot  Short  Circuit. 
No  Paint  to  Blister. 

Patvntad  April  n,  1»01.  *  AdcIreSSI 


Colonial  Sign  &  Insulator  Co. 

SOUTH  AKRON  OHIO 

Raprasantad  by 

e.  B.  SATHAM  &  CO..  New  York 
AMERICAN  ELECTRIC  SION  CO..  Boston,  Mass. 
PITTSBURQ  ELECTRIC  SPEC.  CO..  PittsburK 
W.  N.  MATHEWS  &  BRO.,  St.  Louis 
S.  J.  CONQER,  San  Francisco 


THE  TRADE  MARK  OF  SUPERIORITY 

LooK  for  the  Blue  Glass  on  the  Stem 

An  Atiurnnce  for  the  Reliable 

Jaeiler  Miniature  Lamps 

Made  af  every  kaewa  dctcriptioa.  For  every  kaowa  purpose. 

Jaefer  Miniature  Lamp  Mff.  Co.  new®y6rk  city 


_  Some  new  lamps  in  every  lot  are 

/5  iaA.  I  £  defective.  In  making  Bay  State  Re- 
R^EWlD  newed  Lamps  we  throw  away  these 

Li/  IS  1^  o  defective  ones  and  refill  and  exhaust 
just  as  new  lamps  are  filled  and  ex- 
V  J  hausted,  the  perfect  lamps  only.  So 
that,  as  a  whole,  any  lot  of  Bay  State 
Lamps  (i2c.)  is  much  more  certain  to 
burn  longer  and  to  give  better  light  than  an  equal  number 
of  new  lamps  (i8c.). 


Aufomatle  ■otor-ControllIng  Devices 

Elevator  Controllers  Self  Starters 

J.  L.  SCHUREMAN  CO 

70-00  Want  Jaoksoa  Boal.,  CNICOOO 

EaropeAti  Agents^  Gtiptl  &  Ljinge,  LONDON 


TEST  THE  AVERAGE  LAMP 


BAY  STATE  LAMP  CO 


DANVERS,  MASS, 


NEW  YORK 
136  Liberty  St. 


PHILADELPHIA 
146  N.  rth  St. 


Vacuum  Drying  and  Impregnating  Apparatus 

FOR  ARMATURES,  ELECTRIC  CABLES, 

MAGNET  COILS,  FIELD  TRANSFORMERS 

Normin  Hobbard’s  Sons,  265-267  Water  St.,  Brooklyn,  N.  Y. 


Kmtl  Ptuborc  Svitcm 

Electric  Cables  Field  Transformers 

Armatures  Magnet  Coils 

Poosborf  FotoaCs 

JOSEPH  P.  DEVINE,  "“SSSSil’S;”?.® 

OVER  700  APPARATUSES  IN  USE 


NOW  IS  THE  TIME 


when  the  Simplex  Electric  Chafing  Dish  is  extremely  popular  for  serving  tempt¬ 
ing  delicacies.  After  serving,  the  upper  part  may  be  removed  and  the  dectric 
heater  used  for  percolating  the  coffee. 

Safer,  cleaner  and  less  expensive  than  with  alcohtd  or  other  methods.  It  con¬ 
nects  to  any  incandescent  lamp  socket  and  operates  quicUy  by  turning  the 
switch. 

“SIMPLEX  QUALITY.” 

Sizes  and  styles  to  suit  requirements.  Sold  direct  or  through  dealers. 
Send  for  Illustrated  Catalog  and  Price  List  G,  “Electric  Heating.” 

SIMPLEX  ELECTRIC  HEATING  COMPANY, 

Chicago  Office,  CAMBRIDGEPORT, 

Monadnock  Block.  MASS. 


Arc  Lamp 
Poles . 


Faotory  and  Offloai  Claveland,  Om  U.  S.  A. 

C  Umc*  Stor*.  17  80.  CANAL  ST. 


IRON  ARC 
LAMP  POLES 


ELECTROLIERS 


Now 


QAS  LAMP 
POSTS 


PIVOTED  ARMATURE 
CAST  BELL  METAL  OONQS.  PURE 
PLAT,  NUM  CONTACTS. 

“P*  Bell  each . ...$o.6i 

“  “  3-in.  “ . 65 

“  “  4-in.  “ . yi 

"  “  5.in.  “ .  1.04 

“  "  6.in.  “ .  i.iy 

*•  ••  T  in.  “  .  I 

'*  ”  S-in.  « .  1.83 

“  ”  LO-in.  " . 8.98 

We  have  a  big  line  of  bella  of 

every  description. 

Manhattao  Electrical  Supply  Co. 

NEW  YORK.  CHICAGO. 


Catalogues  and  price  lists 
on  application. 


84-90  Beekman  Streak 
NEW  YORK 


•y 


The  Improved 
Governor 


A  WATER-WHEEL 

GOVERNOR 


So  simple  your  own 
men  can  install  and  oper¬ 
ate  it  successfully.  Quick 
control  of  large  changes. 
Accurate  control  of  small 
changes.  Ask  for  our 
new  catalogue. 


WOODWARD  GOVERNOR  CO. 

ROCKFORD,  ILL. 


“  PILLSBURY" 

^  CEILING  FANS 

^  are  self  starting,  58  inch 

I  sweep,  high  speed,  ef- 

:  hcient  and  have  less  parts 

than  any  other  fan  on 

ithe  market. 

i^Mnafsciurtd  by 

^ ^  Century  Electric 
-  Company 

404  N.  4th  St 
ST.  LOUIS,  -  MO. 


Why  not  try  a  water  wheel  governor  that  will  do 
more  than  adorn  your  power  plant?  A  governor 
that  can  always  b:  relied  upon.  The  Improved 
Governors  are  ever  alert.  Ever  watchful  senti¬ 
nels  that  will  guard  your  interest  in  the  plant. 

Holyoke  Machine  Company 

Worcester,  Mass. 


The  Famous  Style 


This  Ceiling  Fan,  now  in  its 
tenth  season,  is  growing  more 
popular  every  year.  It  has  been 
made  practically  without  change 
since  its  introduction. 

It  is  very  powerful,  and  will  last 
a  lifetime.  It  is  the  lowest  in  price 
of  our  several  Ceiling  Fan  models. 

The  Style  “B”  is  finished  in  plain 
black,  japan  or  oxidized  copper. 

This  Fan  when  finished  in  plain 
black  is  sold  at  a  lower  price  than 
has  ever  before  been  made  on  a 
good  Ceiling  Fan. 


The  R^obbins  &  Myers  Co.. 

MAIN  OFFICE  AND  WORKS,  SPRINGFIELD,  OHIO 

NEW  YORK,  66  CorUandt  St.  PHILADELPHIA,  yjo  Witheripoon  Bldg. 

BALTIMORE,  Room  513  Baltimore  American  Bldg.  BOSTON,  a35*a37  Congresa  St. 

ST.  LOUIS.  I  a  North  Eighth  St.  LOS  ANGELES,  27S  South  Main  St. 

SAN  FRANCISCO.  s^ys^SS^syi  MiaaioB  St. 


rwAVIT 


This  Installation 

of  water  wheels  should  Interest  engineers.  The  plant 
is  at  Sao  Paulo,  Brazil,  where  a  pair  of  22-inch. 

“New  American”  Turbines 

is  developing  i.ooo  H.  P.,  running  450  R.  P.  M.  under  75 
feet  head,  direct-connected  to  generator. 

Note  the  design  of  flume  and  bearings  and  general 
appearance.  Write  for  Catalogue  No.  12. 

For  durability,  great  capacity  and  economy  of  water, 
the  “New  American”  turbines  are  unexcelled,  while 
their  speed  has  never  been  equalled  by  other  turbines. 

THE  DAYTON  GLOBE  IRON  WORKS  COMPANY 

DAYTON,  OHIO,  U.  S.  A. 

Pacific  Coast  Agants: 

Pelton  Water  Wheel  Co.  San  Francisco,  Cal. 


DOBLE  WATER 
WHEELS 


norite  for  our  new  loo-fage  Bulletin  No.  7. 


Abner  Doble  Company 

EsUblUhed  1850  ENaiNBBRS 

SAN  FRANCISCO.  CAL.,  U.  S.  A. 

Exclusive  Licensee  In  Canada: 

The  John  McDougall  Caledonian  Iron  Works  Co.,  Ltd,,  Montreal. 


rxvii-ir’simif  _ 

The  Great 
Corporations 


FEED-WATER 


there  is  an  opportu¬ 
nity  to  save  from  10 

, .  to  15%  of  the  coal 

Steam  and  1  feed  water  are  thoroughly  c..„u  .> 

mixed,  heating  water  and  causing  bill.  Such  a^  Saving 

precipitation  of  impurities.  IS  often  decisive  in 

close  competition.  It  means  a  return  of  more  than  100% 
upon  the  investment.  Indeed,  Meyer  states  in  his  “Steam 
Power  Plant”  that  “The  heater  will  in  many  locations  re¬ 
duce  the  fuel  consumption  enough  to  pay  for  itself  in  a  few 
months,  the  exact  time  depending  upon  the  cost  of  the  fuel.” 

In  addition  it  .saves  boiler  repairs  and  boiler  cleaning 
bills  and  absolutely  •  stops  all  oil.  Send  for  our  BOOK 
“EVV”  on  Boiler  Feeding. 

The  Platt  Iron  Works  Company 

Successors  to  the  Stilwell-Blerce  &  Smith-Valle  Co. 

DAYTON,  OHIO,  and  All  Large  Cities 

Builders  of  Pumping  Machinery,  Water  Wheels,  Air  Compressors 
and  Power  Plant  Apparatus. 


owe  their  prosperity 
in  most  cases  to  the 
many  very  profitable 
small  savings  which 
they  have  systematic¬ 
ally  introduced  in  the 
industries  controlled 
by  them.  For  in¬ 
stance,  in  every  steam 
plant  not  equipped 


STILWELL 


Water  Wheel  Facts 

The  PELTON  was  the  first  impulse 
water  wheel. 

We  have  been  perfecting  this  wheel 
for  19  YEARS  and  offer  a  water 
wheel  of  exceptional  merit. 

We  request  the  opportunity  of  cor¬ 
responding  with  those  interested  in 
.  WATER  POWER  and  can  present 
interesting  facts,  particularly  in  con¬ 
nection  with  HYDRO-ELECTRIC  and 
MINING  POWER. 

Illustrated  Catalog  on  application. 

THE  PELTON  WATER  WHEEL  COMPANY 

30  M4IN  ST.,  SAN  f RANCISCO  141  UBtRTY  ST.,  NEW  YORK 

Agenti  The  Sturgeaa  Water  Wheel  Governor 


i 

-f  , 


4,000-H.P.,  8o-ft.  head,  arranged  to  drive  gener¬ 
ator  and  a  single  turbine  to  drive  exciter.  Seven 
settings  built  for  the  Hudson  River  Water  Power 
Company  for  their  Spier  Falls  plant  and  14  pairs 
Si-in.  for  their  plant  at  Mechanicsville,  N.  Y. 


The  QUICKER  the  SPEED  of  a  GENERATOR,  the 
LOWER  its  COST. 

The  SAMSON  has  a  quicker  speed  for  a  given  power 
than  any  other  turbine  built.  If  you  expect  to  DIRECT 
CONNECT  generator  to  turbine  shaft,  we  can  certainly 
SAVE  you  considerable  EXPENSE  in  your  installation. 

JAMES  LEFFEL  &  CO., 

308  Lagonda  St.,  Springfield;  Ohio,  U.  S.II. 


rr  /  ur  1/  %,unicTnykUH*Ji^ 

of  turbines. 


S.  MORGAN  SMITH  CO.,  York,  Pa.,  U.S.A. 


BOSTON  OFFICE 

176  Federal  Street 


RISDON-ALCOTT  TURBINE  CO. 

MOUNT  HOLLY,  NEW  JIBSIT,  U.  S.  A. 


"u-r-"  LEVIATHAN 

Hinged  Gate  Turbine 


PAIR. 

McCORMICK 

TURBINES 


FOR  SPEED,  POWER  AND  EFFICIENCY 
IT  EQUALS  ANY  WHEEL  MADE 


UprigKt  and  Horizontal 


TbeseT urbtnes  are  recognized  as  the  most  effective  Water  Wheels  made 
Your  inquiries  should  come  direct  to  us  for  this  class  ot  machinery 


WATER  WHEEL  GOVERNORS 


We  make  them. 

They  govern. 

We  guarantee  them,  and  “stand  pat.” 
Write  for  printed  matter. 


THE  LOMBARD  GOVERNOR  CO. 

ASHLAND,  MASS. 


1  ypc  N  Goremor 


SAMSON  TURBINE 
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Generul  Ekctric  Ompai^ 


Fan  Motors 


Twelvc'lnch  Swivel  end  Trunnion  Frame 
Wall  Bracket  Direct  Current  Fan  Motor. 


Sixteen-inch  Swivel  and  Trunnion  Frame 
Desk  Alternating  Current  Fan  Motor. 


The  general  design  of  our  1906  fan 
motors  will  be  recognized  as  that 
which  has  made  G.  E.  fan  motors 
standard  for  all  times  and  places. 
Important  improvements  add  to  the 
value  of  this  standard  model. 


The  hall  mark 
of  quality  and 
good  workmanship 


A  large  assortment  of  1906  fan 
motors,  comprising  desk,  wall- 
bracket,  ceiling,  telephone  booth 
and  ventilating  designs,  is  now  in 
stock  at  the  district  offices. 


These  can  be  supplied  for  various 
voltages  and  frequencies  to  meet 
every  requirement. 


New  York  Office 
44  Broad  Street 


Principal  Office:  SCHENECTADY,  N.  Y. 


Geneml  Electric  Ompany 


Electric  Heating  Devices 


Channg  Dish. 

Aluminum  and  plated  copper. 


Combination  cereal  cooker.  Sheet 
aluminum  and  tinned  copper. 


Six-pound  flatiron  for  general  use.  Aluminum 
bronze  or  nickel  finish. 


A  profitable  summer 
trade  is  possible  for  the 
central  stations  which 
carry  a  line  of  General 
Electric  Company’s  elec¬ 
tric  heating  devices. 
The  summer  is  the  time 
and  these  devices  the 
lever  to  increase  the  use 
of  electric  current  for 
daily  household  needs. 


Stove  with  three  heats. 


Water  heater  converted  into  baby  milk  warmer 


Electric  Broiler. 


Order  early  and  secure 
prompt  shipments 


Electric  Grid. 


One  Pint,  One  Quart  and  Two  Quart  Heater. 

Coffee  percolater.  Heavy  copper  highly  polished  Sheet  aluminum  outside;  tinned  sheet  copper  Luminous  Radiator,  Oxidized  Copper  Finish 
and  nickel  plated.  inside.  Light  and  portable. 


Principal  Office:  Schenectady,  N.  Y. 


Sales  Offices  in 
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/  Acid  Keslstlng  \ 

Rydrex  Felt  cemented  together  (In  layers)  with 
hot  Rydrex  Compound  la  the  basis  of  our  “Mem¬ 
brane  Method’’  of  waterproofing — which,  In  erery 
competltlre  test,  has  excelled  for  toughness, 
elasticity  and  strength — the  first  essentials  in  any 
waterproofing  fabric  or  system. 

Method  la  as  important  as  material.  We  have 
long  specialized  both. 

Write  for  our  “Modernized  Waterproofing.’’ 
HVOiex  FELT  AND  ENGRG.  CO.,  120  Liberty  St. ,  New  York 

ChlrZKo  Wuhlnfton  Eut  Walpole,  Hasa. 


Bouton 


The  Phoenix  Glass  Co. 

Pittsbnrg  New  TorK  Chicago 

Manufacturers  of 

Electric  Globes  and  Shades 
both  Arc  and  Incandescent. 

Inner  and  Outer  Globes  for 
all  enclosed  arc  systems. 

CATALOGUES  SENT  ON  REQUEST 


GOOD  INSULATION  IS  GOOD  POLICY 
For  Hoat  Enduraneo  and  Watar  Rtptllanca  use 

Sterling  Black  Plastic  Insuiatcr 

THE  STIRLING  VARNISH  COMPAHV 

MANCHESTER.  ENC.  PITTSBURG.  PA. 


BARE  AND  WEATHERPROOF 

WIRE  AND  CABLES 

Rubber-Insulated  Wire 
and  Lead-CoTcred  Cablea  for  any  aerrlce. 

Stindard  Underground  Coble  Compnn; 

New  York.  Boaton,  Giicago.  St.  Louia,  Pittaburg,  FhOa- 
delpbia,  San  Frandaco. 


The  maher's  inferior  product  did 
not  det  into  this  hox. 


which  tow 

aiCTWCAl 


ELECTRICAL  TESTING  LABORATORIES, 


546  East  80th  Street, 


New  York. 


All  types  and  varietic* 
Regular  multiple  lamps 
Street  scrici  lamps 
Miniature  lamps 


**As  good  as 

The  Edison” 

is  the  claim  made  for 
all  other  lamps.When 
you  can  get  the  **Edi- 
son”  why  take 
“Just  as  good”  ? 

LARGE  STOCKS-PROMPT  SHIPMENTS 

“<<  General  Electric  Company 

imps 

Main  Lamp  Sales  Office, 

Harrison,  N.  J.  />gg) 


SANGAMO 

Type  “C”&  “D”  Wattmeters 

Why  use  commutator  type  wattmeters,  when  you 
can  insure  reliability  and  save  time,  money  and  an¬ 
noyance  by  installing 

SANGAMOS? 

LET  US  TELL  YOU  ABOUT  THEM 

ELECTRIC  APPLIANCE  COMPANY.  CHICAGO 

Branchea :  San  Francisco,  Dallas,  New  Orleans 


m\ 


N.  T.  PAiSTE  CO.. 

Nbw  York 


PANELEHES 


have  all  the 

GOOD  FEATURES 

of  Panel  Cut  Outs 
combined  with  the 
saving  in  wiring 
of  a  built-up 
Panel  Board. 
Everything  in  2 
and  3  wire  up  to 
20  Circuits. 

Writs  us  for 
Bullstin. 

PHILADELPHIA.  PA. 

I'hic.'O 


/ 


) 
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You  need  a  fan  that’s  long  on 
quality, — a  fan  that’s  built  to  build 
up  and  maintain  a  reputation. 
That’s  what 


DAYTON  FANS 


have  done,  and  you  can  bank  on  Dayton  Quality  every  time. 

Ceiling  Fans,  Desk  Fans,  Bracket  Fans — every  conceiv¬ 
able  type  and  style. 

Have  you  the  1906  book  ? 

The  Dak-yton  Fa^n  &  Motor  Co 

10  S.  Canal  St.,  DoLyton,  Ohio,  U.  S.  A. 


WOODWARD 

WATER-WHEEL 

GOVERNORS 


DOBLE  TANGENTIAL 
WATER  WHEELS 


Are  complete  them- 
selves.  No  pumps  or  elec- 
current  required.  The 
regulation  right  and  the 

Ask  for  our  catalogue. 

WOODWARD  GOVERNOR  CO. 


We  make  a  specialty  of  Hydro-Electric 
Units  of  the  highest  efficiency,  the  closest 
regulation  and  the  strictest  economy  of 
maintenance. 

Let  us  estimate  on  your  water  power 
plant.  _ 

Wtit0f0reurH*wioo-pagtButUtinNc  7 


Par  Altoraattaf  Carraat 
New  1906  Desk  and  Ceiling  Styles 
Lataat  CatalacM  Naw  Raatfjr. 

The  Emerson  Elestrlc  Mfgf.  Co. 
St.  Louie.  Mo. 

Eactera  Offkt  aaS  Warabaasa.  US  LSarty  Seact.  New  Yart  CUy 
SaiaH  AKcraatbif  aad  Direct  Carraat  Dawer  Matars. 


REGARDING  THE  ELECTRICAL  WORLD 
From  d  consulting  engineer: 

“It  goes  without  saying  that  the  Electrical 
World  is  the  best  journal  in  the  electrical 
field.” 


ABNER.  DOBLE  COMPANY 

■STABUtBID  185e  INGIIIEIIS 

SAN  FRANCISCO,  U.  S.  A. 


EzcDiaiTe  Ucensae  In  Canada 

The  John  McDougall  Caledonian  Iron  Worka  Co..  Ltd.,  Montreal. 


ELECTRICAL  W.ORLD 


The  Improved  Governor  gives  the  greatest 
satisfaction.  Why  hot  take  one  on  a  sixty  days’ 
trial,  and  prove  it  for  yourself? 

Holyoke  Machine  Company 

Worcester,  Mass. 


Improved 
Governor '  wfs. 


The  Most  Powerful  Turbines  Built 

Give  high  efficiency  on  Horizontal  shaft.  Our  Vertical 
Turbines  are  especially  adapted  to  low  and  medium  heads. 

In  using  Single  Horizontal  Turbines  we  supply  them 
with  our  Patented  Water  Cushion,  the  only  device 
which  provides  for  the  end-thrust  without  wear  and 
practically  no  friction.  Write  us  for  particulars.  Address: 

THE  TRUMP  M’PG  CO. 

201  N.  6REENH0UIIT  AVE.  SPRINGFIELD,  OHIO,  U.  $.  A. 


TRUIVII^  1~LJRBIIME3 


PAUL 


McCORMICK 


S.  MORGAN  SMITH  CO.,  York,  Pa.,  U.S.  A.  ,76Fcr.rs...BoZMa„. 


TURBINES 


“  Pair  McCormick  Turbines,  1 400  H.  P.,  400 
R.  P.  M.,  160  feet  head,  driving  generator  in 
power  plant  of  the  Cascade  Water,  Power  and 
Light  Company,  British  Columbia. 

We  design  and  build  Turbines  to  meet  require¬ 
ments.  Write  for  catalogue  if  interested.” 


The  Pciton 

Water  Wheel  Company 

'^Totwithstanding  the  San  Francisco 
Fire,  this  Company  is  filling 
orders  as  usual  from  its  Eastern 
Worhs.  Their  new  San  Francisco 
plant  under  construction  was  not 
burnt  and  will  be  rushed  to  comple¬ 
tion.  Estimates  furnished  on  Water 
Wheels;  Sheet  Steel,  Riveted  and  Lap- 
welded  Pipe,  Complete  Hydraulic 

Plants^  ::  ::  Catalogs  on  Application. 


The  Pelton  Water  Wheel  Company 

1259  Alice  Street  143  Liberty  Street 

OAKLAND,  CAL.  NEW  YORK.  N.  Y. 

San  Francisco  will  be  Rebuilt  at  once 


A  GOOD  INDICATOR 

will  give  you  an  outlined  reproduction  of  the  true  condition  inside  the  cylinder 
of  your  engine  and  show  you  what  to  do  to  get  the  greatest  economy. 

You  can  not  get  along  without  an  indicator  and  it  is  useless  to  buy 
any  but  the  BEST. 

The  cheap  indicators  are  practially  worthless,  as  they  do  not  give 
accurate  readings. 

You  cm  afford  only  one  kind,  and  that  is,  the  best. 

The  AMERICAN  THOMPSON  IMPRSVaT" INDICATOR 
with  the  NEW  IMPROVED  DETENT  MOTION. 

Circular  2-5  describes  this  instrument  fully. 

AMERICAN  STEAM  GAUGE  AND  VALVE  MEG.  CO. 

BOSTON  NEW  YORK  PHILADELPHIA  CHICAGO 


There’s  nothing  so  good  as 


laveotlons  Developed 
and  all  classes  of 
Special  Apparatus  and 
Machinery. 


TrsS*  Hark  LAVITE  Pat.  sirs 

tar  any  inanlation.  Inaaladon 

ftwl  to  claaa.  Stands  any  /.■ORVWWWKrCT 

haat.  Mfnyt  the  aame  and 

■adc  exacts  any  ahape  or  (I 

afac.  Aak  for  book  of  prop-  WMmMBIMMIM 


ChttflDOOgl,  Tim 


TACHOMETERS  OF  ABSOLUTE 
AND  PERMANENT  ACCURACY 

Maximum  simlicity  of  conatruction. 

Minimum  attention  required. 
Hand  Tachometer.  Speed  range  30  to  4,000  r.p.m. 

Niagara  Tachometer  and  Instrument  Co. 

NIAGARA  FALLS.  N.  Y.  • 


£.  V.  BAILLARD 


New  York  City. 


18  end  24  Froakfort  St. 


Being  acid  proof  and  superior  to  porcelain  and  glass  in  heat 
resisting  qualities  as  well  as  in  strength,  and  being  turned  cheaply 
in  moderate  quantities  without  the  cost  of  dies  or  molds,  lava_  is 
for  many  purposes  the  most  practicable  of  the  materials  possessing 
any  of  the  above  qualities,  while  no  other  material  now  jn  use 
combines  them  all.  As  compared  with  wood,  horn,  fibre  .an*d  com¬ 
positions  of  rubber,  etc.,  etc.,  it  is  frequently  cheaper  and  always 
better.  As  compared  with  mica,  lava  lends  itself  to  a  large  variety 
of  shapes  in  which  mica  cannot  be  employed. 

AMERICAH  LAVA  COMPARY,  Chilfanoo|i,  Tenn. 


A  ■•MAkaui  Wm.  M.  StocRfcridH* 

Rosenbaum  ®  StocKbrid^e 

PATENT  ATTORNEYS 

10  Nassau  SL  Naw  Tort  City 


A.  MILLER  BELFIELD 

PATENT  LAWYER 

Experience  in  Electrical  Cases. 

United  States  and  Foreign  patents. 

1362-3  Monadnock  Building  CHICAGO,  ILL. 


^SAMSON  SPOT  CORD 

wears  longer  than  wire  cable,  costs  less,  and 
GIVES  WARNING  BEFORE  BREAKING 

SAHSOt  CORDAOE  WORKS.  Boakoa.  Masa. 


GEORGE  K.  WOODWORTH 

(BUcttfeal  Bngln««r,  Lata  Examiner,  Blactrleal  DIt.,  U.  S.  Patent  Office) 

ATTORNEY  AT  LAV 
PATENTS  AND  PATENT  CAUSES 
ELECTRICAL  CASES  A  SPECIALTY 

31  STATE  ST.  BOSTON,  MASS. 


ReaieUnce  Wirea  to  Spedficadona.  Protoetivc  Feaea 
for  Small  Corrents.  Imdon  Foaa  for  Torpedo  aitd 
Mining  Operationa  Spcdal  forma  far  Wlraleaa 
Telegraphy.  All  Forme  of  Electrical  Contracta. 

BAKER  A  CO.,  IRC.  tos-dio a. j. 1. 1. m.  Niwirk.N.J 

New  York  Office:  120  Liberty  81. 


ARMATURES  AND  FIELDS 


This  means  that  two  barrels  of  oor 
oil  lasts  as  long  as  live  barrels  of 
other  oils  and  fires  better  lubrka> 
tion. 

8AVHS  VOUR  MONRY 

•AVKS  VOUR  TIMR 

RAVKS  VOUR  TKMPRR 


When  treated  with  our  Black  Baking  Insulating  Compound 
**  ELECTROLAC  ”  are  unatfected  by  Oil  or  Water,  cooee- 
quently  they  remain  pecmanently  insulated  Send  for  samples 

MACON-EVANS  VARNISH  COMPANY 

Pittsburgh,  Pa.  Chleago,  lU. 
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ALPHABETICAL  INDEX  OF  ADVERTISERS 


Acme  Wire  Co .  5 

Adami-Bagnall  Elec.  Co .  ajt 

AdYertising  Mirrograph  Co....  aS 

Alton  Machine  Co .  6 

Alberger  Co.,  A.  H .  9a 

Alberger  Condenier  Co .  90 

Allen  Co.,  Inc..  L.  B...S....  a6 

Allen  Electric  Co .  83 

Allia-ChalmeTS  Co .  97 

American  Arc  Lamp  Co .  3a 

American  Bell  Telephone  Co. .  75 

American  Bridge  Co .  86 

American  Circular  Loom  Co...  4 

American  Conduit  Co .  14 

American  Conduit  Mfg.  Co....  a4 
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American  Electrical  Works....  100 

American  Engine  Co .  94 

Am.  Insulating  Mach’y.  Co....  $ 

American  Instrument  Co .  7 

American  Lava  Co .  63 

American  Platinum  Works .  6 

Am.  St.  Gauge  &  Valve  Mfg.  Co.  63 
American  Turbine  Engine  Co..  98 

American  Vibrator  Co .  40 

Anderson  Mfg.  Co.,  A.  &  J.  M..  a 

Appleton  Electric  Co . 24 

Arnold  Co .  68 

Atlantic  Ins.  Wire  St  Cable  Co.  4 
Automatic  Electric  Co .  74 

Babcock  St  Wilcox  Co .  89 

Baillard,  E.  V .  63 

Baker  Sr  Co.,  Inc .  63 

Baker  &  Co.,  W.  E .  68 

Ball  Engine  Co .  96 

Ball  St  Wood  Co .  96 

Barnes  Co.,  The  Wallace .  16 

Barr  Elec.  Mfg.  Co.,  W.  j .  s6 

Barriett  Elec.  Mfg.  Co .  83 

Barstow  Sr  Co.,  W.  S .  68 

Bates,  Putnam  A .  68 

Beadle  St  Maxwell .  68 

Beck  Flaming  Lamp  Co .  33 

Belden  Mfg.  Co .  4 

Belfield,  A,  Miller .  63 

Bell  Telephone  Co.  of  Phila. ..  74 

Beniamin  Elec.  Mfg.  Co .  25 

Biddle,  James  G .  7 

Bishop  Gutta  Percha  Co .  100 

Bissell  Co.,  F .  16 

Blake  Simal  Mfg.  Co .  13 

Bogue,  Charles  f .  35 
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Bridgeport  Brass  Co .  too 

Bristol  Co .  100 

Brown  Co.,  L.  P .  27 

Brown  Hoisting  Mach’y  Co....  88 

Brownell  Co .  96 

Brunner  Chemical  Works .  28 

Brunswick  Refrigerating  Co...  98 
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Buckeye  Engine  Co .  96 
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Campbell  Electric  Co .  23 
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Carlisle  St  Finch  Co .  35 

Cary  Springs  Works .  16 

Case  Mfg.  Co .  88 

Cawood  Mica  Co.,  Inc .  15 

Central  Elec.  Co .  a 

Central  Laboratory  4  Supply  Co.  10 

Centurv  Electric  Co .  84 

Chase-Shawmut  Co .  23 

Chicago  Edison  Co .  71 

Chicago  Ins.  Wire  St  Cable  Co.  4 
^icago  Pneumatic  Tool  Co....  85 

Cincinnati  Tool  Co .  13 

Clark  Elec.  Meter  Co .  8 

Cleveland  Twist  Drill  Co .  86 

Cling  Surface  Co .  94 

Coal  St  Iron  Nat.  Bank .  too 

Commercial  Electric  Co .  77 

Conn.  Telep.  St  Elec.  Co .  to 

Conover  Condenser  Co .  96 

Cook,  Frank  B .  4 

Cope,  T.  T .  14 

Corson.  Wm.  R.  C .  68 

Cravath,  T.  R .  68 

Crescent  Elec.  Mfg.  Co .  25 

Crescent  Ins.  Wire  4  Cable  Co.  5 

Crocker- Wheeler  Co .  81 

Croselmire  4  Ackor  Co .  6 

Crouse-Hinds  Co .  24 

^tler-Hammer  Clutch  Co .  86 

Cutler-Hammer  Mfg.  Co .  ao 

Cutter  Co.,  The .  17 


D.  4  W.  Fuse  Co .  19 

Day  4  Night  Sign  Co .  a8 

Dayton  Globe  Iron  Works .  38 

Dearborn  Drug  4  Chem.  Wks..  89 
De  Laval  Steam  Turbine  Co. .  98 

De  La  Vergne  Machine  Co. ...  92 

Deming  Co .  gi 

Devine  Co.,  J.  P .  35 

Diamond  State  Fibre  Co .  14 

Dickinson  Mfg.  Co .  34 

Diehl  Mfg.  Co .  36 

Directoiy  of  Engineers . 68,  69 

Doble  Co.,  Abner .  38 

Dodge  &  Day .  68 

Dodge  Coal  Storage  Co .  87 

D’Olier  Co,  Jr.,  Henry .  36 

Dongan  Instrument  Co .  8 

Driver  Harris  Wire  Co .  3 

Dustin  Co.,  Charles  E .  73 

Dwyer  Machine  Co .  38 

Eastern  Carbon  Works .  6 

Eccleston  Lumber  Co .  13 

Eck  Dynamo  4  Motor  Works..  82 

Edison  Mfg.  Co .  6 

Egan  Elec.  Massage  Vib.  Co...  40 

Elbridge  Elec’l  Mfg.  Co .  85 

Eldredge  Elec.  Mfg.  Co .  8 

Electric  Appliance  Co .  43 

Elec.  Equipment  4  Supply  Co.  23 
Elec.  Motor  4  Equipment  Co. .  28 

Electric  Stora^  Battery  Co. . .  9 

Electrical  Testing  Laboratories.  42 

Electro-D3rnamic  Co .  82 

Elwcll-Parker  Electric  Co .  75 

Emerson  Electric  Mfg.  Co .  36 

Engineers,  Directory  of.... 68,  69 

Erie  Mfg.  4  Supply  Co .  90 

Excello  Arc  Lamp  Co .  33 

Fort  Wayne  Electric  Works. . ,  34 

Foster,  Horatio  A .  68 

Freeman  Electric  Co.,  E.  H....  36 

Frink,  I.  P .  , 

Fuller  Co .  94 

Gail-Webb  Mfg.  Co .  25 

Garton  Daniels  Co .  22 

Gas  4  Elec.  Dev.  Co .  72 

General  Electric  Co . 41,  42 

General  Mfg.  4  Supply  Co....  26 

Gest.  G.  M . 14 

Goodwin  4  Kintz  Co .  25 

Gordon  Battery  Co .  6 

Gould  Storage  Battepr  Co .  9 

Green  Fuel  Economizer  Co....  90 
Gregory  Electric  Co . 70,  71 

Haller  Machine  Co .  28 

Hamburger,  Felix  .  33 

Hanson  4  Van  Winkle  Co. . . ,  80 

Harrisburg  Fdy.  4  Mach.  Wks.  d6 
Harnson  Safety  Boiler  Co ... .  89 

Hart  Mfg.  Co .  26 

Hartford  Faience  Co .  iS 

Hartman  Circuit  Breaker  Co...  16 

Hatch  Accumulator  Co .  13 

Hazard  Mfg.  Co .  4 

Heck,  Louis  .  75 

Hemingray  Glass  Co .  15 

Hill  Co.,  Geo.  Q .  86 

Hoffman,  George  W .  72 

Holyoke  Machine  Co .  38 

Hooven-Owens-Rentschler  Co. ,  98 

Hubbard’s  Sons,  Norman .  35 

Hubbejl,  Harvey  .  35 

Humbird  Lumber  Co .  13 

Humphrey  Henry  H .  68 

Hnngerford  Brass  4  Copper 

Co.,  H.  T .  6 

Hunt  Co.,  C.  W .  88 

Hunter  Fan  4  Motor  Co .  37 

Hurry  4  Co.,  R.  1 .  73 

Hydrex  Felt  4  Eng’g  Co .  42 

Imperial  Porcelain  Works .  15 

Indiana  Rub.  4  Ins.  Wire  Co..  3 

Iron  City  Engineering  Co .  68 

Irwin  4  Co.,  O.  C .  22 

Jackson,  Dugald  C .  68 

Jackson,  William  B .  68 

Ja^er  Min.  Lamp  Mfg.  Co....  28 

Jeffrey  Mfg.  Co .  88 

Jenkins  Bros .  100 

.Tenney  Elec.  Mfg.  Co .  84 

Jewell  Elec’l  Inst  Co .  8 

Tohns-Manville  Co.,  H.  W. ...  23 

Jones  Co.,  S.  M....^ .  93 

Jordan  Bros .  7S 

Kellogg  Switchboard  4  Supply 

Co .  74 

Kellogg  Co.,  E.  H .  63 


Keowgh  Bros.  4  Co .  35 

Kerr  Turbine  Co .  98 

Keystone  Electric  Co .  80 

Kdy stone  Elec’l  Inst  Co .  8 

Keystone  Lubricating  Co .  94 

Klein  4  Sons,  Mathias .  13 

Kohler  Bros.  .  68 

Krantz  Mfg.  Co.,  H .  16 

Kruesi,  P.  J .  63 

Lansingh,  Van  Rensselaer .  68 

La  Roche  Co..  F.  A .  17 

Leeds  4  Northrup  Co .  10 

Leffel  4  Co.,  James .  39 

Leslie  4  Co.,  A.  C .  10 

Le  Valley  Vitae  Carbon  Brush 

Co .  75 

Liberty  Mfg.  Co .  93 

Lincoln  Electric  Co .  80 

Linder,  H.  J .  72 

Link.Belt  Engineering  Co .  87 

Locke  Insulator  Co .  15 

Loewenthal,  Max  .  68 

Lombard  Governor  Co .  39 

Lord  Electric  Co .  32 

Ludlow  Valve  Mfg.  Co .  34 

Lunkenheimer  Co .  90 

McGowan  Co.,  John  H .  90 

McGraw  Pub.  Co .  18 

McIntosh,  Seymour  4  Co .  93 

McLennan  4  Co.,  K .  71 

McMeen  4  Miller .  68 

Machado  4  Roller .  8 

Macon-Evans  Varnish  Co .  63 

Manhattan  Elec’l  Supply  Co...  10 

Marine  Engine  4  Mach.  Co. . .  92 

Maris  Bros .  88 

Matthews,  W.  N.  4  Bros... .13,  35 

Mead-Morrison  Mfg.  Co .  87 

Mechanical  Appliance  Co .  82 

Merritt  4  Co .  88 

Mershon,  Ralph  D .  68 

Metropolitan  Eng’g  Co .  28 

Mica  Insulator  Co .  15 

Moloney  Elec.  Co .  22 

Moore,  A.  F .  4 

Mordaunt  4  Co..  F.  S .  72 

Morgan  4  Wrignt  Co .  27 

Morris  Co..  I.  P .  98 

Morse  Chain  Co . . .  84 

Mott  Iron  Works  Co.,  J.  L. . . .  86 

Munsell  4  Co.,  Eugene .  15 

National  Acme  Mfg.  Co . 86 

National  Battery  Co .  12 

National  Brake  4  Electric  Co. .  78 

National  Carbon  Co .  34 

National  Conduit  4  Cable  Co..  s 

National  India  Rubber  Co .  4 

Neall,  N.  J .  68 

New  England  Butt  Co .  6 

New  England  Motor  Co .  84 

New  Process  Rawhide  Co .  85 

New  York  4  Ohio  Co .  too 

New  York  Central .  14 

New  York  Insulated  Wire  Co..  100 

New  York  Telephone  Co .  74 

Niagara  Tachometer  4  Inst.  Co.  63 
Northern  Electrical  Mfg.  Co...  85 

Okonite  Co.,  Ltd .  2 

Oneida  Community,  Ltd .  33 

Osburn  Flex.  Conduit  Co .  too 

Ostrander  4  Co.,  W.  R .  23 

Paiste  Co.,  H.  T .  42 

Palmer,  W.  K .  68 

Peerless  Rubber  Mfg.  Co .  94 

Pelton  Water  Wheel  Co .  38 

Pepper  4  Bowie .  68 

Peru  Electric  Mfg.  Co .  14 

Phila.  Eng’g  Co .  68 

Phillips  Ins.  Wire  Co .  too 

Phoenix  Glass  Co .  42 

Phosphor-Bronze  Smelting  Co..  98 
Pierce.  Richardson  4  Neiler. ...  68 

Pignolet,  Louis  M .  8 

Platt  Iron  Works  Co .  90 

Porter,  Albert  B .  68 

Power  4  Min.  Mach.  Co .  93 

Providence  Eng’g  Works .  94 

Pulsometer  Eng’g  Co.,  Ltd .  28 

Pusey  Voltage  Regulator  Co . .  75 

Oueen  4  Co.,  Inc .  10 

Quimby,  Inc.,  Wm.  E..- .  9J 

Reed  Elec’t  Cordage  Co .  3 

Reed,  Warren  B .  68 

Reisinger,  Hugo  .  32 

Reynolds  Elec.  Flasher  Mfg.  Co.  28 

Richmond  Electric  Co .  86 

Richter,  Eugene  L .  73 


Risdon-Alcott  Turbine  Co .  39 

Robb-Mumford  Boiler  Co .  90 

Robbins  4  Myers  Co . 36,  83 

Robert  Instrument  Co .  10 

Robins  Conveying  Belt  Co....  87 

Roebling’s  Sons  Co..  John  A...  3 

Rooney  Elec.  Lamp  Co .  28 

Rosenbaum  4  Stockbridge .  63 

Rossiter,  MacGovem  4  Co..'. .  73 

Roth  Bros.  4  Co .  8$ 

Ryle  4  Co.,  Wm .  5 

Safety  Ins.  Wire  4  Cable  Co.,  too 

Samson  Cordage  Works .  63 

Sanderson  4  Porter .  68 

Sand  Point  Cedar  Co .  12 

Sangamo  Electric  Co .  11 

Sarco  Co .  26 

Sargent  4  Lundy .  68 

Schaeffer  4  Budenberg  Mfg.  Co.  94 

Schott,  W,  H .  68 

Schureman  Co.,  J.  L .  23 

Seymour  Mfg.  Go .  6 

Sheaff  4  Jaastad .  68 

Shelby  Electric  Co .  29 

Shelton  Electric  Co .  40 

Shultz  Belting  Co .  100 

Simplex  Co.  . ._ .  ii 

Simplex  Electric  Co . . .  _. .  5 

Simplex  Electrical  Heating  Co.  37 

Smith  Storage  Battery  Co .  12 

Smith  4  Co.,  S.  Morgan .  39 

Solar  Electric  Co .  28 

Southern  Exchange  Co .  13 

Splitdorf,  C.  F .  10 

Sprague  Electric  Co .  37 

Standard  Electrical  Works .  16 

Standard  Paint  Co .  12 

Standard  Underground  Cable  Co.  42 
Stanley-G.  I.  Elec.  Mfg.  Co....  78 

Stanton,  •  Leroy  W .  68 

Station  Eouipment  Co .  73 

Sterling  Varnish  Co .  42 

Stevens-Hewitt  Eng’g  Co .  69 

Steward  Mfg.  Co.,  D.  M .  63 

Stewart  Elec.  Co^  Frank  H.,..  25 

Stewart  Heater  Co .  90 

Stirling  Consolidated  Boiler  Co.  89 

Stow  Mfg.  Co .  8a 

Stromberg-Carlson  Mfg.  Co....  75 

Stuart-Howland  Co .  5 

Sturgess  Gov.  Eng’g  Co .  34 

Sturtevant  Co.,  B.  F .  91 

Sundh  Electric  Co .  19 

Switchboard  Equipment  Co....  17 

Thomas,  W.  Owen .  69 

Thomas  4  Sons  Co.,  R .  15 

Thompson,  Jr.,  Joseph  H .  71 

Toom^,  Frank  .  73 

Tray  Plate  Battery  Co .  12 

Triumph  Electric  Co .  83 

Trumbull  Electric  Mfg.  Co ... .  24 

United  Telpherage  D^t .  87 

Universal  Elec.  Stor.  Bat.  Co..  12 
Universal  Mfg.  Co .  ix 

Van  Dorn-Elliot  Elec.  Co .  75 

Van  Nostrand  Co.,  D .  76 

Victor  Electric  Co .  84 

Vulcan  Electric  Heating  Co...  27 

Vulcanized  Fibre  Co .  14 

Wagner  Elec.  Mfg.  Co .  80 

Wagner,  Herbert  A . 69 

Want  4  For  Sale  Ads., 

70,  7*.  72,  73 

Ward  Leonard  Elec.  Co .  ax 

Watson  Machine  Co .  98 

Watson,  Stillman  Co .  88 

Wellington,  Geo.  J .  69 

Wesco  Supply  Co .  22 

Western  Electric  Co .  79 

Westinghouse  Elec.  St  Mfg.  Co.  99 

Westinghouse  Machine  Co .  99 

Wetherill  4  Co.,  Robt .  98 

White  4  Co.,  J.  G .  69 

Whitney  Elec’l  Inst.  Co .  8 

Wickes  Bros.  (New  York)....  73 

Willard  Storage  Battery  Co....  xa 

Williams  Gauge  Co .  89 

Wilmington  Fibre  Spec.  Co — .  X4 
Wire  4  Tele.  Co.  of  America..  74 

Wirt  Electric  Co .  X9 

Wood  4  Co.,  R.  D .  92 

Woodward  Governor  Co .  4® 

Woodworth,  George  K .  63 

Worcester  Co.,  C.  H .  X3 

Worthington,  Henry  R .  9X 

Xylotite  Product  Co .  95 

Yale  4  Towne  Mfg.  Co . 81,  88 

Yearsley  4  Levene .  7a 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS. 


AIR  COMPRESSORS. 

Allen  Electric  Co. 

Platt  Iron  Works  Co. 

Victor  Electric  Co. 

ANCHORS,  GUY. 

Matthews  k  Bros.,  W.  N. 

ANNUNCIATORS. 

Qectric  Appliance  Co. 

Ostrander  ft  Co.,  W.  R. 

Van  Dom-Elliott  Elec.  Co. 

ANODES,  Nickel  and  Copper. 
Seymour  Mfg.  Co. 

ARMATURES. 

Heck,  Louis. 

AUTOMOBILES. 

Elwell-Parker  Elec.  Co. 

BANKS. 

Coal  ft  Iron  Natl.  Bank. 

BATTERIES,  PRIMARY. 

Central  Elec.  Co. 

Eastern  Carbon  Works. 

Edison  M^.  Co. 

Electrical  Equipment  ft  Supply  Co. 
Gordon  Battery  Co. 

BATTERIES,  STORAGE. 

Electric  Storage  Battery  Co. 

Gonld  Storage  Batte^  Co. 

Hatch  Accumulator  Co. 

National  Battei^  Co. 

Smith  Storage  Battery  Co. 

Tray  Plate  Battery  Co. 

Uniyersal  Storage  Battery  Co. 
Willard  Storage  Battery  Co. 

BELLS. 

Ostrander  ft  Co.,  W.  R. 

BELTING. 

Shultx  Belting  Co. 

BELT  DRESSING. 

Clmg  Surface  Mfg.  Co. 

Dixon  Crucible  Co.,  Joseph. 

BINDING  POST. 

National- Acme  Mfg.  Co. 

BLOWERS. 

Green  Fuel  Economizer  Co. 
Sturtevant  Co.,  B.  F. 

BOILER  CLEANERS. 

Liberty  Mfg.  Co. 

BOILER  FITTINGS. 

Lunkenheimer  Co. 

BOILERS. 

Babcock  ft  Wilcox  Co. 

Morris  Co.,  I.  P. 

Platt  Iron  Works  Co. 
Robb*Mumford  Boiler  Co. 

Stirling  Consolidated  Boiler  Co. 
Wetherill  ft  Co.,  Robt. 

BOLTS. 

National-Acme  Mfg.  Co. 

BOOKS.  TECHNICAL. 

McGraw  Publishing  Co. 

Van  Nostrand  Co.,  D. 

BOOSTERS. 

C.  ft  C.  Elec.  Co. 

Crocker-Wheeler  Co. 

National  Electric  Co. 

BOXES,  JUNCTION, 

Bossert  Electric  Construction  Co. 

D.  ft  W.  Fuse  Co. 

Steel  City  Electric  Co. 

BOXES,  OUTLET. 

Bossert  Electric  Construction  Co. 

BRASS. 

Hungerford  Brass  ft  Copper  Co. 

BRIDGES. 

American  Bridge  Co. 

BROKERS. 

Hurry  ft  Co.,  B.  J. 

Gas  ft  Elec.  Dev.  Co. 

BRONZE. 

Hungerford  Brass  &  Copper  Co. 

BRUSHES,  DYNAMO. 

Eastern  Carbon  Works. 

Le  Valley  Vitae  Carbon  Brush  Co. 
National  Carbon  Co. 

Wirt  Electric  Co. 

BUSHINGS. 

Appleton  Electric  Co. 

Bossert  Electric  Construction  Co. 
Dicldnton  Mfg.  Co. 

Federal  Elec.  Co. 

Steel  City  ^ectric  Co. 

CABLING  MACHINERY, 

Alton  Machine  Co. 

New  England  Butt  Co. 


CAR  HEATERS,  ELECTRIC 
Simplex  Electric  Heating  Co. 

CARBON. 

Eastern  Carbon  Works. 

National  Carbon  Co. 

Reisinger,  Hugo. 

CASTINGS. 

Alton  Machine  Co. 

Lunkenheimer  Co. 

Morris  Co.,  I.  P. 

New  England  Butt  Co. 

CHAIN  BLOCKS. 

Yale  ft  Towne  Mfg.  Co. 

CHAINS,  ARC  LAMP, 

Oneida  Community  Co. 

CHAINS,  DRIVING. 

Link-Belt  Eng.  Co. 

Morse  Chain  Co. 

CIRCUIT  BREAKERS. 
Cutler-Hammer  Mfg.  Co. 

Cutter  Elec’l  ft  Mtg.  Co. 

Fort  Wayne  Electric  Works. 
Hartman  Circuit  Breaker  Co. 

La  Roche  Co.,  F.  A. 

Sundh  Electric  Co. 

Switchboard  Equipment  Co. 

Ward  Leonard  Electric  Co. 

CLAMPS,  (Cabel.) 

Matthews  ft  Bro.,  W.  N. 

CLEATS. 

Blake  Signal  &  Mfg.  Co. 

Imperial  Porcelain  Works. 

CLIMBERS. 

Cincinnati  Tool  Co. 

Klein  ft  Son,  Mathias. 

CLUSTERS. 

Benjamin 'Elec.  Mfg.  Co. 

COILS,  INDUCTION. 

Ostrander  ft  Co..  W.  R. 

Splitdorf,  C.  F. 

COILS,  SPARK. 

Splitdorf,  C.  F. 

COMPOUNDS,-  BOILERS. 
Dearborn  Drug  &  Chemical  Co. 

COMPOUNDS,  COMMUTATOR. 
Allen  Co.,  L.  B. 

Dixon  Crucible  Co.,  Joseph. 
McLennan  Co.,  K. 

Van  Dorn-Elliott  Elec.  Co. 

COMPOUNDS,  LAMP  COLOR¬ 
ING. 

Brunner  Chemical  Works. 

COMPOUNDS,  SOLDERING. 
Allen  Co.,  L.  B. 

Brunner  Chemical  Works. 

COMMUTATOR,  TRUING. 

Jordan  Bros. 

CONDENSERS. 

Albereer  Condenser  Co. 

Conover  Condenser  Co. 

Platt  Iron  Works  Co. 

Watson  Machine  Co. 

Wortnington,  Henry  R. 

CONDUITS. 

American  Circular  Loom  Co. 
American  Conduit  Mfg.  Co. 
American  Conduit  Co. 

Camp  Co.,  H.  B. 

Crouse-Hinds  Co. 

Gest,  G.  M. 

Ley  ft  Co.,  Fred  T. 

National  Conduit  ft  Cable  Co. 
Osburn  Flexible  Conduit  Co. 
Sprague  Electric  Co. 

CONDUIT  BENDERS. 

Chicago  Pneumatic  Tool  Co. 

CONDUIT  RODS. 

Cope.  T.  J. 

CONNECTORS  AND  TERMIN¬ 
ALS. 

Cook,  Frank  B. 

CONTROLLERS. 

Case  Mfg.  Co. 

Crocker- Wheeler  Co. 

Cutler-Hammer  Mfg.  Co. 

Schureman  Cc.,  J.  L. 

Sundh  Electric  Co. 

Universal  Mfg.  Co. 

Ward  Leonard  Electric  Co. 

Wirt  Electric  Co. 

CONVEYING  MACHINERY. 

(Coal,  Ashes,  etc.) 

Brown  Hoisting  Machinery  Co. 
Case  Mfg.  Co. 

Dodge  Coal  Storage  Co. 

Hunt  Co.,  C,  W. 


Jeffrey  Mfg.  Co. 

Link-Belt  Engineering  Co. 
Mead-Morrison  Mfg.  Co. 
Niles-Bement-Pond  Co. 

Morse  CHiain  Co. 

Robins  Conveying  Belt  Co. 

United  Telpherage  Department. 

COOLING  TOWERS. 

Alberger  Condenser  Co. 

Watson  Machine  Co. 

Hungerford  Brass  ft  Copper  Co. 

CORD  ADJUSTERS. 

Keough  Bros.  &  Co. 

Stewart  Elec.  Co.,  Frank  H. 

CORD,  ARC  LAMP. 

Samson  Cordage  Works 

CORD,  FLEXIBLE. 

American  Electrical  Works. 

Belden  Mfg.  Co. 

Reed  Elec.  Cordage  Co. 

CORD,  TROLLEY. 

Samson.  Cordage  Works. 

COUPLINGS,  MAGNETIC. 
Cutler-Hammer  Clutch  Co. 

CRANES,  TRAVELING. 

Case  Mfg.  Co. 

Maris  Bros. 

Mead-Morrison  Mfg.  Co. 

Yale<&  Towne  Mfg.  Co. 

CROSS  ARMS. 

Locke  Insulator  Mfg.  Co. 

Southern  Exchange  Co. 

Sterling  ft  Son,  W.  C. 

CUTOUTS. 

Fort  Wayne  Electric  Works. 

(^neral  Mfg.  &  Supply  Co. 

DESIGNERS. 

Central  Laboratory  ft  Supply  Co. 

DIES  and  SPECIAL  MACH'Y. 
Niles-Bement-Pond  Co. 

DRILLS. 

Cleveland  Twist  Drill  Co. 

DRILLS  (Electric). 

Chicago  Pneumatic  Tool  Co. 

DRILLS,  PORT;\BLE. 

Stow  Mig.  Co. 

DRILLS,  ROCK. 

Jeffrey  Mfg.  Co. 

DRYING  MACHINERY. 

Alton  Machine  Co. 

Devine,  J.  P. 

Sturtevant  Co.,  B.  F. 

DYNAMOS^  ELECTROPLATING. 
Bogue,  C.  J. 

Hanson  ft  Van  Winkle  Co. 

DYNAMOS  AND  MOTORS. 

Allen  Electric  Co. 

Allis-Chalmers  Co. 

American  Engine  Co. 

Harriett  Electric  Mfg.  Co. 

Burke  Electric  Co. 

C  ft  C.  Electric  Co. 

Central  Laboratory  Supply  Co. 
Century  Electric  Co. 

Commercial  Electric  Co. 
Crocker-Wheeler  Co. 

Diehl  Mfg.  Co. 

Eck  Dynamo  ft  Motor  Works. 
Elbridge  Elec’l  Mfg.  Co. 
Electro-Dynamic  Co. 

Emerson  Electric  Mfg.  Co. 

Fort  Wayne  Electric  Works. 

Fuller  Co. 

General  Electric  Co. 

Gregory  Electric  Co. 

Hanson  ft  Van  Winkle  Co. 

Jenny  Elec.  Mfg.  Co. 

Teffre>  Mfg.  Co. 

Jordan  Bros. 

Keystone  Electric  Co. 

La  Roche  Co.,  F.  A. 

Lincoln  Electric  Co. 

Mechanical  Appliance  Co. 

National  Brake  ft  Elec.  Co. 

New  England  Motor  Co. 

Not  them  Electrical  Mfg.  Co. 
Richmond  Electric  Co. 

Robbins  ft  M^ers  ft  Co. 

Rossiter,  MacGovern  Co. 

Roth  Bros,  ft  Co. 

Sprague  Electric  Co. 

Stanley-G.  I.  Elec.  Mfg.  Co. 

Stanton  Equipment  Co. 

Stew  Mfg.  C^. 

Sturtevant  Co.,  B.  F. 

Thompson,  Jr.,  Tea.  H. 

Triumph  Elec.  Co. 

Victor  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Elec,  ft  Mfg.  Co. 


ECONOMIZER,  FUEL. 

Green  Fuel  Economizer  Co. 
Sturtevant  Co.,  B.  F. 

ELECTROMAGNETS. 

Acme  Wire  Co. 

Schureman,  J.  L.,  Co. 
Splitdorf,  C.  F. 

ELEVATORS. 

{effrey  Mfg.  Co. 

jnk-Belt  Engineering  Co. 
Marine  Engine  &  Machine  Co. 

ENG’G  SPECIALTIES. 
Lunkenheimer  Co. 


ENGINEERS.  CONSULTING. 
Baker  ft  Co.,  W.  E. 

Baratova  W.  S. 

Bates,  Putnam  A. 

Beadle  &  Maxwqll. 

Byllesby  ft  Co.,  H.  M. 

Corson  Wm.  R.  C. 

Cravath,  J,  R. 

Dodge  ft  Day. 

Foster,  Horatio.  A. 

iackson,  Dugald  C. 

.ansingh.  Van  ITensselaer. 
Loewenthal,  Max. 

McMeen  ft  Miller. 

Mershon,  Ralph  D. 

Mordaunt  ft  Co.,  F.  S. 

Neall,  N.  J, 

Palmer,  W.  K. 

Phila.  Eng’g  Co. 

Pierce.  Richardson  &  Neiler. 

Porter,  Albert  B, 

Sargent  ft  Lundy. 

Sbeaff  &  Jaastad. 

Stanton,  Leroy  W, 

Thomas,  W.  Owen. 

Van  Norden,  Rudolph  W. 

Wagner.  Herbert  A. 

Wellington,  George  J. 

ENGINEERS,  CONTRACTING. 
American  Bridge  Co. 

Arnold  Co. 

Cope,  T.  J. 

Doole  Co.,  Abner. 

Electrical  Equipment  ft  Supply  Co. 
Gest,  G.  M. 

Iron  Ci^  Engineering  Co. 

Kohler  Bros. 

Mordaunt  ft  Co.,  F.  S. 

Pepper  ft  Bowie. 

Reed,  Warren  B. 

Sanderson  ft  Porter. 

.Schott,  W.  H. 

Stanley,  G.  1.  Electric  Mfg.  Co. 
Station  Equipment  Co. 
Stevens-Hewitt  Eng’g  Co. 

White  ft  Company,  J.  G. 


ENGINES,  GAS  AND  GASOLINE. 
Alberger  Co.,  A.  H. 

Allis-Chalmers  Co. 

Carlisle  ft  Finch  Co. 

De  La  Vergne  Machine  Co. 

iones  Co.,  S.  M. 
larine  Engine  ft  Machine  Co. 
Power  &  Mining  Machinery  Co. 
Wertinghouse  Machine  Co. 

Wood  ft  Co.,  R.  D.  • 


ENGINE^  OIL. 

Alberger  Co.,  A.  H. 

De  La  Vergne  Machine  Co. 

Marine  Engine  ft  Mach.  Co. 

E>GINES.  STEAM. 

Allh-Chalmers  Co. 

American  Engine  Co. 

Ball  ft  Wood  Co. 

Ball  Engine  Co. 

Brownell  Co. 

Erie  Mfg.  ft  Supply  Co. 

Frick  Co. 

Fuller  Co. 

Harrisburg  Foundry  &  Mach.  Wks. 
Hooven,  Owens  ft  Rentschler  Co. 
Marine  Engine  &  Mach.  Co. 
MeIntosE  Seymour  ft  Co. 

Morris  Company,  I.  P. 

Providence  Eng'g  Works. 

Sturtevant  Co.,  B.  F, 

Westinghouse  Machine  Co. 

Wetherill  &  Co.,  Robt. 


EXHAUST  HEADS. 
Sturtevant  Co.,  B.  F. 


EXPANSION  JOINTS. 

Alberger  Condenser  Co. 
EXPERIMENTAL  APPARATUS. 
Ballard,  E.  V. 

Central  Laboratory  ft  Supply  Co. 

FANS  AND  MOTORS. 

American  Elec.  Supply  Co. 

Central  Elec.  Co. 

Century  Electric  Co. 

Diehl  Mfg.  Co. 

Eck  Dynamo  ft  Motor  Works. 
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Electric  Motor  k  Equipment  Co. 
Electrical  Equipment  k  Supply  Co. 
fmeteon  Electric  Mfr  Co. 

Port  Warnc  Electric  Worke. 
General  Electric  Co. 

Hunter  Fan  k  Motor  Co. 

Robbina  k  Myera  Co. 

^racue  Elecmc  Co. 

Weaeo  Sumly  Co. 

Weatem  Electric  Co. 

Weetinfhouae  Elec,  k  Mff.  Co. 


FANS.  EXHAUST  AND  VEN¬ 
TILATING.  - 
Allen  Electric  Ca 
American  Blower  Co. 

Century  Electric  Co. 
Crocker-Wbeeler  Co. 

Diehl  Mff,  Co. 

Emeraon  Elec.  Mff.  Co. 

Fuller  Co. 

Green  Fuel  Economiaer  Co. 
Mechanical  Appliance  Co. 

Sprague  Electric  Co. 

Sturterant  Co.,  B.  F. 


FELT. 

Hrdrex  Felt  k  Eni^g  Co. 

FIBRE.  (See  Inauladng  Material, 
Kbre.) 


FIXTURES,  GAS  AND 
TRIC 


Benjamin  Elec.  Mff.  Co. 
Federal  Electric  Co. 
(MU-Webb  Mff.  Co. 
Goodwin  k  lUatz. 


ELEC- 


FLASHERS. 

Adeertiainf  Mirrorgrapb  Co. 
Campbell  uectric  Co. 

Electric  Motor  k  Equipment  Co. 
Haller  Machine  Co. 

Phelpe  Co. 

RcynoMa  Elec.  Flaaher  Mff.  Co. 

FLEXIBLE  SHAFTS. 

Stoer  M^.  Co. 

forges. 

Sturterant  Co.,  B.  F. 

FUSES. 

Central  Electric  Co. 

D.  *  W.  Fuae. 

Jokne-ManTiUe  Co.,  H.  W. 
Chaae-Shawmut  Co. 

GAUGES,  RECORDING. 

Aamrican  Steam  Gauge  ft  Valre 
Mff.  Co. 

BriaM  Co.,  The. 

GAUGES.  STEAM. 

American  Steam  Gauge  ft  Valre 
Mff.  Co. 

Williams  Gauge  Co. 

GAS  ENGINE  SPECIALTIES. 
Lnnkenheimer  Co. 


GAS  LIGHTING  APPARATUS. 
Ostrander  ft  Co.,  W.  R. 

SpUtdorf,  C.  F. 

GEARS. 

New  Process  Rawhide  Co. 

Simplex  Railway  Appliance  Co. 

GERMAN  SILVER  SHEET  ft 
WIRE. 

Seymour  Mfg.  Co. 

GLASS. 

Fhocnix  Glass  Co. 

GLOBES.  SHADES.  ETC. 
IFOUer  Co.,  Henry. 

Phoenix  GUms  Co. 


GRAPHITE. 

DIxen  Ondbie  Co.,  Jea. 

GRATES. 

American  Stoker  Co. 

GREASE. 

Dfttoa  Crudblc  Co.,  Joe. 
Eeystooe  Labricatinf  Co. 

HAN(3R  BOARDS. 

Fort  Wayne  Electric  Works. 

HANGERS.  CABLE. 
Chaae-Shawmut  Co. 

Standard  Underground  Cable  Co. 

HEATERS.  FEEDWATER. 


Platt  Iron  Works  Co. 
Steerart  Heater  Co. 


Albcrger 
Brie  M^ 
Harrison 


1 
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HEATING  DEVKXS,  ELECTTRIC 
Amer.  Elec’l  Heater  Co. 

.  W.  J. 

Johns-Manrille  Co.,  H.  W. 
Simplex  Electric  Heatinf  Co. 
Vulcan  Elec.  Heating  Co. 


Barr  Elec.  Mfg.  Co 
Brown  ft  Co.  IL  P 


HEATING.  EXHAUST  STEAM. 
American  District  Steam  Co. 
Schott.  W.  H. 

HOISTS.  ELECTRIC  AND 
STEAM. 

Brown  Hoisting  Machinery  Co. 
Case  Mfg.  Co. 

Dodge  Coal  Storage  Co. 

Jeffrey  Mfg.  Ca 
Maris  Bros. 

Mead-Morrison  Mff.  Co. 

Sprague  Electric  Co. 

United  Telpherage  Department. 
Yale  ft  Towne  Mfg.  Co. 


HYDRAULIC  MACHINERY. 
Pelton  Water  Wheel  Co. 

Platt  Iron  Works  Co. 


ICE-MAKING  MACHINERY. 
Brunswick  Refrigerating  Co. 
Vilter  Mfg.  Co. 

IGNITERS.  GAS  ENGINE 
(^liale  ft  Finch  Co. 


IMPREGNATING  APPARATUS. 
Derine,  T.  P. 

Hubbara^  Sons,  Norman. 

INDICATORS. 

American  Steam  Gage  ft  Valye 
Mfg.  Co. 


INDICATORS,  SPEED. 

Niagara  Tachometer  ft  Inst.  Co. 


INSTRUMENTS.  ELECTRICAL. 
American  Instrument  Co. 

Baillard,  E  V. 

Biddle.  Tames  G. 

Briatol  Co. 

Conn.  Telep.  ft  Elec.  Co. 

Cutter  Elec,  ft  Mfg.  Co. 

Dongan  Instrument  Co. 

Eldret^  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Iewdl  Elec*l  Inst  Co. 
keystone  Elec.  Instrument  Co. 
Leras  ft  Northrup.  • 

Machado  ft  Roller. 

Pignolet  Louis  M. 

8ueen  ft  Co. 

obert  Instr.  Co. 

Sangamo  Electric  Co.  ‘ 

Schaeffer  ft  Budenberg. 

Simplex  Co. 

Stanley-G.  I.  Electric  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 
Whitney  Elec’l  Instr.  Co. 

INSULATING  MACHINERY. 
Aiton  Machine  Co. 

American  Ins.  Mach’y.  Co. 

New  England  Butt  Co. 


INSULATING  MATERIAL 
CHINA  AND  PORCELAIN. 


Hartford  Faience  Co. 
Imperial  Porcelain  Works. 
Locke  Insulator  Mfg.  Co. 
Thomas  ft  Sons  Co.,  R. 


INSULATING  MATERIAL  COM¬ 
POUNDS,  PAINTS  AND  VAR¬ 
NISHES. 

Macon-Eyans  Varnish 
Standard  Paint  Co. 

Sterling  Varnish  Co. 


INSULATING  MATERIAL  COM- 
POSITION,  CLOTH  AND  PA¬ 
PER. 

Anderson  Mfg.  Co.,  A.  ft  J.  M. 

iohna-Manyille  Co.,  H.  W. 
fica  Insulator  Co. 

Munsell  ft  Co.,  Eugene. 

INSULATING  MATERIAL  FI¬ 
BRE. 

Diamond  State  Fibre  Co. 

Vulcanised  Fibre  Ca 
Wilmington  Fibre  Spec.  Co. 

INSULATING  MATERIAL  LA¬ 
VA. 

American  Laya  Co. 

Kruesi,  P.  T. 

Steward  Mig.  Co.,  D.  M. 


INSULATING  MATERIAL 
CA. 


'awood  Mica  Co. 
ohna-Manyille  Co.,  H.  W. 
fica  Insulator  Co. 

(unsell  ft  Co.,  Eugene. 


MI- 


INSULATING  MATERIAL.  SILK. 
Ryle  ft  Co..  Wm. 


INSULATING  MATERIAL  SIA- 
PL£S 

Blake  Signal  ft  Mfg.  Co. 
INSULATING  MATERIAL  TAPE 
American  Electrical  Worka. 
Diamond  State  Fibre  Co. 

Electric  Appliance  Co. 

Mica  Insulator  Co. 

Morgan  ft  Wright. 

New  York  Insuntted  Wire  Co. 
Okonite  Co.,  Ltd. 

Standard  Underground  Cable  Co. 

INSULATORS.  CHINA,  PORCE¬ 
LAIN  AND  COMPOSITION. 
Anderson  Mfg.  Co.,  A.  ft  J.  M. 
Imperial  Porcelain  Worka. 
Tohns-Manyille  Co.,  H.  W. 

Locke  Insulator  Mfg.  Co. 

Sears,  Henry  D. 

Thomas  &  Sons  Co.,  R. 

INSULATORS.  GLASS. 
Hemingway  Glass  Co. 

Locke  Insulator  Mfg.  Co. 

Sears,  Henry  D. 

JACKS. 

Watson-Stillman  Co. 

JOINTS.  EXPANSION  AND 
SWIVEL 
Lunkenheimer  Co. 

LAMP-MAKING  MACHINERY. 
Dwyer  Machine  Co. 

LAMPS,  ARC. 

Adams- Bagnall  Elec.  Co. 

American  Arc  Lamp  Co. 

Anderson  Mfg.  Co.,  A.  ft  J.  M. 
Beck  Flaming  Lamp  Co. 

Bissell  ft  Co.,  F. 

Excello  Arc  Lamp  Co. 

Fort  Warae  Electric  Works. 
General  Electric  Co. 

Hamburger,  Felix. 

Stanley-G.  I.  EUec.  Mfg.  Co. 
Western  Electric  Co. 

Westinghouse  Elec,  ft  Mfg.  Co. 

LAMPS,  INCANDESCENT. 

Bissell  Co.,  F. 

Boston  Inc.  Lamp  Co. 

Buckeye  Electric  Co.' 

Central  Electric  Co. 

Dwyer  Machine  Co. 

Edison  Dec.  ft  Min.  Lamp  Co. 
(General  Electric  Co. 

New  York  ft  Ohio  Co. 

Rooney  Elec.  Lamp  Co. 

Shelby  Electric  Co. 

Standard  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  Elec,  ft  Mfg.  Co. 

LAMPS,  MINIATURE. 

Edison  Dec.  ft  Min.  L*ry>  Co. 
Jaeger  Miniature  Lamp  Co. 

LAVA.  (See  Insulating  Material, 
Laya.) 

LIGHTNING  ARRESTERS. 

D.  ft  W.  Fuse  Co. 

Garton  ft  Daniels  Co. 

Lord  Electric  Co. 

Stanley-G.  I.  Electric  Mfg.  Co. 
Westinghouse  Elec.  Mfg.  Co. 

LOCKERS. 

Merritt  ft  Co. 

LOCOMOTIVES,  MINING. 

Jeffrey  Mfg.  Ca 
LUBRICANTS. 

Keystone  Lubricating  Co. 

MACHINE  TOOLS,  ETC. 

McGeorge  Mfg.  Co. 

Watson-Stillman  Co. 

MAGNETS. 

Leslie  &  Co.,  A.  C. 

MAGNETS.  STEEL. 

Leslie  &  Co.,  A.  C. 

MAGNET  WIRE. 

Acme  Wire  Co. 

MARINE  ELEC.  EQUIPMENT. 
Electro-Dynamic  Co. 

Garrett,  Miller  ft  Co. 

MECHANICAL  DRAFT. 

American  Blower  Co. 

Sturteyant  Co.,  B.  F. 

MEDICAL  APPARATUS. 

Pignolet,  Louis  M.  • 

S^tdorf,  C.  F. 

METALS. 

American  Platinum  Works. 

Baiter  ft  Ca,  Ina 


Croselmire  ft  Ackor. 

Hungerford  Brass  ft  Copper  Ca 

METAL  POLISH. 

Hoffman,  George  W. 

METER  REPAIRING, 

(Hark  Elec.  Meter  Co. 

METAL  STAMPING. 

Hill  Co.,  Geo.  Q. 

MICA.  (See  Insulating  Material, 
Mica.) 

MINING  MACHINERY. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Power  ft  Mining  Machinery  Ca 

MODEL  MAKERS. 

Baillard,  E.  V. 

Central  Laboratory  Supply  Co. 
NIPPERS  AND  PLIERS. 
Cincinnati  Tool  Co. 

NOVELTIES,  ELECTRIC. 

Carlisle  ft  Finch  Co. 

Cornwell  Co.,  R.  M. 

NUTS. 

National-Acme  Mfg.  Co. 

OIL. 

Kellogg  ft  Co.,  E.  H. 

OIL,  CYLINDER. 

Kellogg  ft  Co.,  E.  H. 

OILING  DEVICES  AND  SYS- 
TEMS. 

Lunkenheimer  Co. 


PACKING. 

Jenkins  Bros. 

tohns-Manyille  Co.,  H.  W. 
Peerless  Rubber  Mfg.  Co. 


PATENT  ATTORNEYS. 
Belfield,  A.  Miller. 
Rosenbaum  ft  Stockbridge. 
Woodworth,  George  K. 


PHOTOMETERS. 

Dwyer  Machine  Co. 

Electric  Motor  ft  Equipment  CiN 

PHOTOMETER  STANDARDS. 
Electrical  Testing  Laboratorlea 


PHOSPHOR  BRONZE. 

Phosphor  Bronze  Smelting  Co. 
Seymour  Mfg.  Co. 

PINIONS,  RAWHIDE. 

New  Process  Rawhide  Co. 

PINS.  STEEL. 

Locke  Insulator  Mfg.  Co. 
PLATINUM. 

American  Platinum  Works. 

Baker  ft  Co.,  Inc. 

Croselmire  ft  Ackor. 

PLUGS. 

Dickinson  Mfg.  Co. 

Freeman  Elec.  Co.,  E.  H. 

General  Mfg.  ft  Supply  Co. 

Keough  Bros,  ft  Co. 

Paiate  Co.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

POLES.  ARC  LAMP. 

Mott  Iron  Works,  J.  L. 

POLES,  BRACKETS.  PINS.  ETC 
Bissell  Co..  F. 

Bradv.  T.  H. 

Humbird  Lumber  Ca 

Kellogg  Switchboard  ft  Supply  Ca 

Robertson  Electric  Co. 

Sand  Point  Odar  Co. 

Southern  Exchange  Co. 

Worcester  Co.,  C.  H. 


PORCELAIN.  (See  Insulating  Ma¬ 
terial,  (3una  and  Porcelain.) 


OWER  TRANSMISSION 
(miNERY. 
kse  Mff.  Co. 
effrey  Mfg.  Co. 
ink-Belt  Engineering  Co. 
lead-Morrison  Mfg.  Co. 


MA- 


PRESSES,  DIES  AND  SPEOAL 
MACHINERY. 

Watson-Stillman  Co. 

PULLEYS,  SHAFTING,  COUP¬ 
LINGS,  ETC. 

Xylotite  Product  Ca 
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PUMPS,  ELECTRIC. 

Allen  Electric  Co. 

AllU-Ckalniert  Co. 

Commercial  Electric  Co. 

CoDOTcr  Condenser  Co. 

^  Laval  Steam  Turbine  Co. 
Emerson  Elec.  Mfg.  Co. 

Platt  Iron  Wbrics  Co. 

Quimby,  Wm.  E. 

Watson  Machine  Co. 

Worthington.  H.  R. 

PUMPS.  STEAM. 

De  Laval  Steam  Turbine  Co. 
Denting  Co. 

McGowan  Co.,  J.  H. 

Morris  Company,  I.  P. 

Platt  Iron  Works  Co. 
Worthington,  H.  R. 

PUMPS,  VACUUM. 

Alberger  Condenser  Co. 

Hubbard’s  Sons,  Norman. 

Platt  Iron  Works  Co. 

Pulsometer  Eng’g.  Co..  Ltd. 

PURIFIERS,  FEED  WATER. 
Harrison  Safety  Boiler  Works. 

PUSH  BUTTONS. 

Sarco  Company. 

RAIL  BONDS. 

Chase-Shawmut  Co. 

Lord  Electric  Co. 

Roebling’s  Sons  Co.,  J.  A. 

RAILWAYS. 

C.,  C.,  C.  &  St.  Louis  R.  R. 

New  York  Central. 

RAILWAYS,  MINIATURE. 
Carlisle  &  Finch  Co.  ^ 

RECEPTACLES. 

Benjamin  Elec.  Mfg.  Co. 

Freeman  Elec.  Co.,  E.  H. 

Paiste  Co.,  H.  T. 

.REDUCING  WHEELS. 

American  Steam  Gauge  &  Valve 
Mfg.  Co. 

REFLECTORS. 

Frink,  I.  P. 

Goodwin  &  Kintz. 

Phoenix  Glass  Co. 

Sarco  Co. 

REFRIGERATING  MACHINERY 
Brunswick  Refrigerating  Co. 

Vilter  Mfg.  Co. 

REGULATORS.  VOLTAGE. 

Pusey  Voltage  Regulator  Co. 

REPAIRING. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Heck,  Louis. 

Van  Dorn-Elliott  Elec.  Co. 

RESISTANCE  UNITS. 
Cutler-Hammer  Mfg.  Co. 

Simplex  Electric  Heating  Co. 

Ward  Leonard  Electric  Co. 

RHEOSTATS. 

Automatic  Electric  Co. 
Cutler-Hammer  Mfg.  Co. 

Schureman  &  Co.,  J.  L. 

Sand  Electric  Co. 

Ward  Leonard  Electric  Co. 

Wirt  Electric  Co. 

ROSETTES, 

General  Mfg.  &  Supply  Co., 

Hart  Mfg.  Co. 

Paiste  Co.,  H.  T. 

Peru  Elec.  Mf^.  Co. 

RUBBER  MACHINERY. 

Aiton  Machine  Co. 

SCREWS. 

Hill  Co.,  Geo.  O. 

National-Acme  Mfg.  Co. 

,  SEARCHLIGHTS. 

Bogue,  C.  J. 

Carlisle  &  Finch  Co. 

SECOND-HAND  APPARATUS. 
Dustin  Co.,  Chas.  E. 

Garvin  Machine  Co. 

Gaa  &  Electric  Development  Co. 
Gregory  Electric  Co. 

Linder,  H.  J. 

Richter,  Eugene. 

Roasiter,  MacGowan  &  Co. 

Station  Equipment  Co. 

Thompson,  Jr..  Joseph  H. 

Toomey,  Frank. 

Yearsley  &  Levene. 
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SEPARATORS,  OIL  &  STEAM. 
Harrison  Safety  Boiler  Works. 

SHADES. 

Solar  Electric  Co. 

SHADES,  METAL. 

D’Olier  Co.,  Jr.,  H. 

Federal  Electric  Co. 

SIGNS,  ELECTRIC. 

Day  &  Night  Sign  Co. 

Electric  Motor  &  Equipment  Co. 
Haller  Machine  Co. 

Metropolitan  Eng’g  Co. 

Reynolds  Electric  Flasher  Mfg.  Co. 
Solar  Electric  Co. 

SIGN  LETTERS. 

Day  &  Night  Sira  Co. 

Electric  Motor  &  Equipment  Co. 
Haller  Machine  Co. 

Metropolitan  Eng’g  Co. 

SLEEVING.  BRAIDED. 

Belden  Mfg.  Co. 

SOCKET  KEYS. 

Dickinson  Mfg.  Co. 

SOCKETS. 

Benjamin  Elec.  Mfg.  Co. 

Crescent  Elec.  M^.  Co. 

Federal  Electric  Co. 

Freeman  Elec.  Co^  E.  H. 

General  Electric  Co. 

Gei  eral  Mfg.  &  Supply  Co. 

Hubbell  Harvey. 

Paiste  Co..  H.  T. 

Peru  Elec.  Mfg.  Co. 

SOLDER. 

Belden  Mfg.  Co. 

SOLDERING  FLUX. 

Allen  Co.,  L.  B. 

SOLDERING  IRONS. 

Brown  &  Co.,  L.  P. 

Simplex  Electric  Heating  Co. 

SOLENOIDS. 

Cutler-Hammer  Mfg.  Co. 

Schuren  n,  J.  L.  Co. 

SPEED  INDICATORS. 

Schaeffer  &  Budenberg. 

SPRINGS. 

Barnes  Co.,  Wallace. 

Cary  Spring  Works. 

STAPLES.  (See  Insulating  Mate¬ 
rial,  Staples.) 

STEAM  TRAPS. 

Sturtevant  Co..  B.  F. 

STEEL. 

American  Bridge  Co. 

Hungerford  Brass  &  Copper  Co. 
Leslie  &  Co.,  A.  C. 

SUPPLIES.  ELECTRICAL  RAIL¬ 
WAY. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
General  Electric  Co. 

Johns-Manville  Co.,  H,  W. 

Sarco  Company. 

Standard  Electrical  Works. 
Westinghouse  Elec.  &  Mfg.  Co. 

SUPPLIES.  GENERAL  ELEC¬ 
TRICAL. 

Bissell  Co.,  F. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrical  Equip.  &  Supply  Co. 
General  Electric  Co. 

General  Mfg.  &  Supply  Co. 
Manhattan  Elec’l  SuppW  Co. 
Ostrander  &  Co.,  W.  R. 

Sarco  Conmany. 

Standard  Electrical  Works. 
Stuart-Howland  Co. 

Western  Elec.  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 

SUPPLIES,  TELEPHONE. 

Bissell  Co.,  F. 

Kello"?  Switchboard  &  Supply  Co. 
Western  Electric  Co. 

SWITCHBOARDS. 

Allis-Cbalmers  Co. 

Amer.  E(ec.  Telephone  Co. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Bissell  Co.,  F. 

Bossert  Elec.  Constr.  Co. 

Crouse  Hinds  Elec.  Co. 

Electric  Equipment  &  Supply  Co. 
Kellogg  Switchboard  &  Supply  Co. 
Krantz  Mfg.  Co. 

Trumbull  Elec.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

SWITCH  BASES  AND  KEYS. 
Dickinson  Mfg.  Co. 


•  SWITCHES.  CEILING. 

Krantz  Mfg.  Co.,  H. 

SWITCHES,  CLOCK. 

Bissell  Co^  F. 

Campbell  Electric  Co. 

Electric  Motor  &  Equipment  Co. 

SWITCHES,  KNIFE. 

American  Elec.  Supply  Co. 
Anderson  Mfg.  Co.,  A.  &  J.  M. 
Bissell  Co.,  F. 

Bossert  Elec.  Constr.  Co. 

Crescent  Elec’l  Mfg.  Co. 
Chase-Shawmut  Co. 

Cutter  Electrical  &  Mfg.  Co. 
Electrical  Equipment  &  Supply  Co. 
Keough  Bros.  &  Co. 

Trumbull  Elec.  Mfg.  Co. 

SWITCHES.  OIL. 

Hartman  Circuit  Breaker  Co. 
SWITCHES.  SNAP. 

Bissell  Co.,  F. 

General  Electric  Co. 

Hart  Mf».  Co. 

Sarco  Company. 

Trumbull  Elec.  Mfg.  Co. 

SWITCHES,  PENDANT. 

American  Elec.  &  Novelty  Co. 
Sarco  Company. 

TABLET  BOARDS. 

Bossert  Elec.  Constr.  Co. 

Crescent  Elec’l  Mfg.  Co. 

Crouse  Hinds  Elec.  Co. 

Krantz  M  fg.  Co. 

Trumbull  Elec.  Mfg.  Co. 

TACHOMETERS. 

Niagara  Tachometer  &  Inst.  Co. 
Schaeffer  &  Budenberg. 

TAPE.  (See  Insulating  Material, 
Tape.) 

TAPS  AND  DIES. 

Carpenter  Tap  Sc  Die  Co.,  J.  M. 
Pratt  &  Whitney  Co. 

TELEPHONES. 

American  Bell  Telrohone  Co. 
Aii.erican  Electric  Telephone  Co. 
Automatic  Electric  Co. 

Bell  Telephone  Co.,  of  Phila. 

Bissell  Co.,  F. 

Conn.  Telep.  &  Elec.  Co. 

Kellogg  Switchboard  &  Supply  Co 
Stromberg-Carlson  Tele.  Mfg.  Co. 
Western  Electric  Co. 

TELEPHONE  SERVICE. 

New  York  Telephone  Co. 

TELPHERAGE. 

Dodge  Coal  Storage  Co. 

United  Telpherage  Department. 

TESTING  APPARATUS. 

Central  Laboratory  Supply  Co. 

TESTING,  ELECTRICAL. 

Electrical  Testing  Laboratories. 

TESTING  LABORATORIES. 
Electrical  Testing  Laboratories. 

THEATRE  DIMMERS. 
Cutler-Hammer  M^.  Co. 

Simplex  Electric  Heating  Co. 

Ward  Leonard  Electric  Co. 

Wirt  Electric  Co. 

TIES. 

Eccleston  Lumber  Co. 

Southern  Exchange  Co. 

Sterling  &  Son,  W.  C. 

TOOLS,  CONSTRUCTION. 
Cincinnati  Tool  Co. 

Klein  &  Son,  Mathias. 

Zeidler  Lamp  &  Brass  Co. 

TOOLS,  LINEMEN’S. 

Cincinnati  Tool  Co. 

Klein  &  Son,  Mathias. 

TRACTION  SYSTEMS. 

General  Electric  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 

TRANSFORMERS. 

Allis-Chalmers  Co. 

Central  Electric  Co. 

Central  Laboratory  Supply  Co. 
Crocker-Wheeler  Co. 

Electro-Dynamic  Co. 

Fort  Wayne  Electric  Works. 

General  Electric  Co. 

Irwin  Sc  Co.,  O.  C. 

Moloney  Electric  Co. 

National  Electric  Co. 

New  York  Sc  Ohio  Co. 

Stanley-G.  I.  Elec.  Sc  Mfg.  Co. 


Wagner  Electric  Mfg.  Co, 

Wesco  Supply  Co. 

Westinghouse  Electric  St  Mfg.  Co. 

TRIPLEX  BLOCKS. 

Yale  &  Towne  Mfg.  Co. 

TROLLEYS  AND  TRACKS, 
.OVERHEADS. 

Yale  Sc  Towne  Mfg.  Co. 


TUBULAR  DISPATCH. 

Dodge  Coal  Storage  Co. 
United  Telpherage  Department 

TURBINES,  STEAM. 
Allis-CThalmers  Co. 

American  Turbine  Engine  Co. 
Ball  Sc  Wood  Co. 

De  Laval  Steam  Turbine  Co. 
General  Electric  Co. 

Hooven.  Owen^  Kentachler  Co. 
Kerr  Turbine  Co. 

Morris  Co.,  I.  P. 

Westinghouse  Machine  Co. 


VALVES. 

ienkins  Bros. 

.unkenheimer  Co. 

Pelton  Water  Wheel  Co. 

^  VALVES,  CYLINDER  REUEF. 
American  Steam  Gauge  Sc  Valve 
Mfg.  Co. 

VALVES  FOR  SAFETY. 

American  Steam  Gauge  ft  Vah 
Mfg.  Co. 

VIBRATORS. 

American  Vibrator  Co. 

Egan  Electric  Massage  Vib.  Co. 
Shelton  Electric  Co. 

VULCABESTON. 

I  Johns-Manville  Co.,  H.  W. 
j  WATERPROOFING. 

I  Hydrex  Felt  ft  Eng’g  Co. 
j  WATER  PURIFYING  SYSTEM. 

I  Harrison  Safety  Boiler  Works. 


i  WATER  WHEELS  AND  TUR- ' 
i  BINES. 

{  Dayton  Globe  Iron  Works. 

I  Doble  ft  Co.,  Abner, 
j  Leffel  ft  Co.,  James, 
i  Lombard  Governor  Co. 

Morris  Co.,  I.  P. 
i  Pelton  Water  Wheel  Co. 

Platt  Iron  Works  Co. 

I  Risdon-Alcott  Turbine  Co. 

Smith  Co.,  S.  Morgan. 


I  WATER  WHEEL  GOVERNORS. 
Davton  Globe  Iron  Works. 

Doble  Co.,  Abner. 

I  Holyoke  Mch.  Co. 

{  Ludlow  Valve  Mfg.  Co. 

Pelton  Water  Wheel  Co. 

!  Risdon-Alcott  Turbine  Co. 
i  Sturgess  Governor  Eng’g.  Co. 
Woodward  Governor  Co. 

I  WATTMETERS, 
j  Wesco  Supply  Co. 

I  WELDED  FLANGES. 

I  Ball  ft  Wood  Co. 

WINCHES,  SAFETY. 

Yale  ft  Towne  Mfg.  Co. 

WINDING  MACHINERY. 

Aiton  Machine  Co. 

American  Ins.  Mach’y.  Co. 

New  England  Butt  Co. 

I  WIRE  ROPE  MACHINERY. 
Aiton  Machine  Co. 


WIRES  AND  CABLES. 

American  Electrical  Works. 

Atlantic  Insulat^  Wire  ft  Cable  Co. 
Belden  Mfg.  Co. 

Bishop  Gutta  Peicba  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Chicago  Insulated  Wire  ft  Mfg.  Co. 
Crescent  Ins.  Wire  ft  Cable  Co. 
Driver  Harris  Wire  Co. 

Electric  Applianec  Co. 

Electrical  Equip,  ft  Supply  Co. 
Hazard  Mfg.  Co. 

Indiana  Rubber  ft  Ins.  Wire  Co. 
Moore.  A.  F. 

National  Conduit  ft  Cable  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 

Phillipa  Insulated  Wire  Co. 
Roebling’s  Sons  Co.,  J.  A. 

Reed  Elec  Cordage  Co. 

Safety  Insulated  Wire  ft  Cable  Co. 
Simplex  Electrical  Co. 

Standard  Underground  Cable  Co. 
Stromberg-Carlson  Tel.  Ml^.  Co. 
Wire  ft  Telephone  Co. 

X-RAY  APPARATUS. 

Campbell  Sloe  Co. 
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ELECTRICAL  WORLD 


/^RNOLD  COMPANY.THE 
Engineers,  Constructors 

El«tried--Chril— llwkwiML 
181  La  Salle  Street  Ghkage 


HUMPHREY,  HENRY  H. 

Consulting  Engineer 

Ceatral  Liahtfaic  Stajtona, 

Electrk  Pew« 


Suite  1305,  Giemical  Bldg„  St  Louii,  Mo. 


David  Parraa,  Jt.  Johk  R.  loiwn. 

pEPPER  &  BOWIE 

Engiiieen  and  General  Contracton 

Electric  Roads,  Water  Power  Plants,  General 
Contracts,  Reports  and  Estimates. 

1233  Land  Title  and  Trust  Bldg.,  Philsdelphia 


W.  B.  BAxaa.  H.  R.  Bunop. 

gAKER  &  CO..  W.  E. 

Engineers 

27  WiKani  Street  New  York 


gARSTOW  &  COMPANY,  W.  S. 

Engineers 

56  Pine  Street  New  York 

Failing  Building  Portland,  Ore. 


gATES.  PUTNAM  A. 
Consulting  Electrical  Engineer 

42  Broadway  New  York 


IRON  CITY  ENGINEER- 
*  ING  CO. 

Contracting  Electrical  Engineers  ( 

Power  and  light  InsTaBstisns  , 

BcU  L.  D.  TaL  t%n  Ceart 

Frick  Bldg..  Pittsborgh.  Pa. 


JACKSON.  DUGALD  C.,  ct 
■' JACKSON.WILLIAM  B.,  ma. 

Engineers,  Experts. 

MiwSw  A»w«w»  l—afWWmrtrul  assWuw, 
AsmtIm  S«nW7  ar  I  msWaan, 

Awaalaas  SaaMy  af  OiaB  laslaaan- 

Madison  Wisconsin 


G.  A.  EowAao  Konua.  Feameuii  W.  Konini 

J^OHLER  BROTHERS 

Contracting  Electrical  Engineers 
Lightiag,  Power,  Railsrays. 
ie04-l806-l80e-l8IO.I8l2FiaberBldg..aMcnto 


I  ANSINGH. 

^  VAN  RENSSELAER 

Illuminating  Engineer 

Telepkonc,  Syag^dosS  Gorllandt 
227  Fidton  Street  New  York 


PHILADELPHIA 

ENGINEERING  CO. 

Consulting  and  Contracting  Engineers 
Plans  and  specifications  and  supervisioD  o< 
work  at  reasonable  prices.  Examinations  and 
reports. 

530  Heed  Building  Philadelpbia 


R.  H.  PiXBCX.  S.  G.  Nstua.  H.  A.  leunson. 

PIERCE,  RICHARDSON  & 
^  .  NOLER 

Consulting  and  Designing  EnginaoM 
Manhattan  Building  Cksca§n 

1 10  State  Street  BesiM 


pORTER,  ALBERT 

B. 

Expert  Testimony  on  Physical  Prob- 

lems  in  Patent  Litigation. 

1230-1245  MononBldg. 

Chicago. 

I^EED.  WARREN  B. 

Consulting  Engineer 

wir^Fi-  isaa 

1013  Hiberma  Bank  Bldg.,  NewOileana,U3A. 


gYLLESBY  &  CO..  H.  M. 

(Incorporated.) 

Engineers 

DeaiA  Construct  and  Operate  Bailway, 
Lig^t,  Power  and  Hydraulic  Plants. 

Examinations  and  Reports. 

171  La  Salle  Street  Chicago,  Dl. 


LOEWENTHAL,  MAX 

Consulting 

Electric  Heating  Engineer 
Telephone:  4961  Beekman 
150  Nassau  Street  New  York 


CANDERSON  &  PORTER 

ENGINEERS  CONTRACTORS 
Examinations,  Reports,  Spedficstions,  De¬ 
signs.  (Complete  Construction  Equipment,  Su¬ 
pervision  and  Msnuement  Electric  Railway, 
Light  and  Power  Properties.  Hydro-Eleetnc 
Developments. 

Main  office,  52  William  Street,  New  York 


CORSON  Wm.  R.  C. 

Consulting  Engineer 

Plans,  Specifications,  snperintendeneo  of  fas- 
tatj  power  and  lighting  instaliations. 

Investigationa  ot  electrolyda  of  underground 
structures.  Electric  machine  design. 

Reports.  Laboratory  teeta  and  experimanta. 

36  Pearl  St.,  Hartford.  Conn. 


Samukl  G.  McMbbm.  KxitrsTD  B.  Mtixas. 

p^cMEEN  &  MILLER 
Telephone  Elngineeis 

Eadmatea,  Appraiaala,  Reports,  Plants 
(.onstructed. 

1454-6  Monadnock  Block  Chicago 


FanxBicK  Sabcskt.  A.  D.  Loxdt. 

SARGENT  &  LUNDY 
Eogineers 

Jackson  and  Michigan  Blvds.,  Chicago,  iU. 


CRAVATH.  JAMES  R. 
Consulting  Illuminating 
Elngineer 

Telephone,  Hartiaon  idya 
1 139  Monadnock  Block  Chicago 


MERSHpN,  IV^PH  D. 

Consulting  Electrical  and  Mechanical 
Enfpneer 

BitlBAtM,  Baparta,  PtoBa,  SvadSeatlaat  aad  SurwaMau  a( 
Baalile  Llfktloc,  BaSway  aad  Pawar  Plaata.  iMg  Dtataaea 
Paway  Trauawlaalau 

New  York  60  Wall  Street 

Montreal  Street  Railway  Chambers 


SCHOTT.  W.  H. 

Engineer.  Designer  and  Builder 

Ontral  Ststion  Electric  Light 

Stesm  snd  Hot  Water  and  (3as  Plants 

Heating  Plants  Electric  Railways 

1100-1128  American  Trust  Bldg.  Chicago 


£)ODGE  &  DAY 

Engineers 

Mechanical,  Eleclricsl.  Architectural 
Layout,  construction  snd  equipment  of  Indus¬ 
trial  Establishments. 

We  will  send  printed  matter  descriptive  af 
our  work  on  request. 

Philadelphia  Penns. 


fJEALL,  N.  J. 


Lightning  Protection  Apparatus 
design,  development,  application. 


design,  development,  application. 

Plana  and  specifications  tor  Higb-Voltsge 
Installation.  Reports  on  rehabilitation  of 
istiM  electrical  installations. 

12  Pearl  St.  Boston,  Mi 


SHEAFF  &  JAASTAD 

Mechanical  and  □ectrical  Engineers 
Plans  and  specificationa  for  and  superintend¬ 
ence  of  Electric  Power  and  Lighting  Plants  s 
spedslty. 

Broad  Exchange  Bldg.  Boston,  Maas. 


POSTER,  HORATIO  A. 

Electrical  and  Mechanical  Engineer 

OaaamitatloB,  prallBlsary  rsporta,  ■pceiSoatUu  ud  ylu. 
tor  B«w  yrd|s«U.  UtwIIsbUbb  of  UthtlBC,  raUway  sad  pawar 
prauarslat  Sw  taraatBiaBl  parpoaaa.  OrgaaiaatloB  aad  appUea- 
llaa  af  aaoaaatlat  .yataaa  tor  oaatral  ■tollaas,  atraat  railway*, 
ate. 

650  Bullitt  Building.  Philadelphia.  Pa. 


PALMER,  W.  K.,  M.  E 

Consulting  Engineer 
Mechanical  snd  Electrical  Engineering 

Baclria  BaUway.  aad  Llfktlas  |  Powar  Plaata.  UanWMtar- 
IBS  BrtabUiaaaaU.  BsaUas,  Vaatllatlat  aad  BatolfaraMas 
yataau.  Daalfalaf  af  Maaalnary  ;  Pataat  Wark  |  laapaatlaBa, 
Taato  aad  Baparto.  Baaia  aad  Ball  Talapkaaaa,  SSSS  Slain. 

718  Dwight  Building  Kansas  (jity.  Mo. 


STANTON.  LEROY  W. 

Consulting  Telephone  Engineer 
Plana,  Specifications  and  Supervision  of  In- 
stsllstion  of  compete  telephone  plants. 
Spedsl  Reports  on  Telephone  Properties  and 
Apparatus. 

411  Electrical  Bldg.,  Cleveland,  Ohio 
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POSITION  WANTED 

Tkt  ratt  fo*  tcsvtion  fVanttd"  cdvtrfittmfntt 
»f  forty  words  or  ’ou  it  ono  dollar  an  iruortion; 
adaitioual  words  two  conts  saehf  payabls  in 
wanes.  Remittanes  and  eofy  should  reach  thu 
oMes  not  later  than  Monday,  5.30  P.  M.,  for  the 
nest  sueeeeding  issue. _ _ 

\I/')Rk  WANTED. — Younc  man.  single,  tech- 
nicsl  educstion,  _  fourteen^  years’  brosd  gen¬ 
eral  experence  in  design,  specifications,  economy 
in  manufacture,  appraisals,  examinations  and  re- 

Ktrts.  Some  years  assisting  a  prominent  consult- 
g  engineer  of  New  York.  Open  for  engage¬ 
ment,  temporary  or  permanent,  whole  or  part  of 
time.  Adoress  Reasonable,  care  Electrical  World, 

New  York.  _ _ _ 

l^OSITION  WANTED. — By  a  construction  man 
s  of  10  years’  experience,  as  superintendent  of 
lighting  plant  in  town  of  about  10,000;^  accus¬ 
tomed  to  handling  men,  and  experienced  in  both 
^ternating  and  direct  current  work;  nod  ref¬ 
erences.  Address  No.  S746,  care  Electrical 
World.  New  York.  _ 

POSITION  WANTED. — Man  with  general  shop 
s  experience,  good  electrical  education,  under¬ 
standing  the  use  of  the  steam  indicator  and  the 
methods  of  testing  and  installing  motors,  meters, 
etc.,  desires  a  position  with  eastern  concern  as  as¬ 
sistant  engineer.  Box  397,  Chicago,  Ill.  _ 

POSITION  WANTED. — Young,  energetic  Amer¬ 
ican  desires  connection  with  privilege  of  in¬ 
vesting.  Chemical,  electric  manufacturing  and 
construction  experience.  Member  Engineering  So¬ 
ciety.  Strictly  temperate.  Define  proposal.  Mut¬ 
ual  rigid  investigation  desired.  Immediate  re¬ 
turns  not  important.  Address  No.  2783,  care 
Electrical  World,  New  York.  _  ^ 

POSITION  WANTED. — By  young  man,  20 
years  old,  with  technical  education.  Has  ex¬ 
perience  in  construction  and  central  station  work. 
Is  seeking  any  electrical  or  mechanical  job  where 
he  will  do  most  good  and  earn  most  mon^.  Good 
references.  Address  No.  2769,  care  Electrical 
World,  New  York.  _ _  _ 

POSITION  WANTED. — Electrical  construction 
man  wishes  to  engage  with  lighting,  power  or 
angineering  companjr,  with  the  view  of  taking 
charge  and  developing  construction  or  mainten¬ 
ance  department;  10  years’  experience  in  lighting 
and  power  work,  D.  C.  and  A.  C.  estimating  and 
super intemlence;  at  present  engaged  in  consulting 
and  superviaing  work;  technical;  Ai  references; 
salary  a  aeeondary  consideration  at  present.  Ad¬ 
dress  2782,  care  Electrical  World,  New  York. 


POSITION  WANTED.— Competent,  practical 
^  electrician,  now  holding  position  as  assistant 
to  chief  electrical  engineer  of  large  light  and 
power  company;  15  years’  experience  installing 
and  operating  lights,  power  plants;  thoroughly 
familiar  with  high  and  low  tension  apparatus, 
j  A.C  and  D.C.,  2-3  phase,  overhead  and  under¬ 
ground  construction;  able  to  handle  men  and 
I  make  all  repairs  on  generators,  motors,  transfor¬ 
mers  and  instruments;  willing  to  go  anywhere. 
Address  No.  2775,  care  Electrical  World,  New 

York. _ _ 

POSITION  WANTED. — By  electrical  engineer, 
^  8  years’  practical  experience  with  first-class 

consulting  engineering  concerns;  specialty,  layout, 

:  erection,  estimating  all  size  light,  power  and  rail¬ 
way  plants,  A.C  and  D.C.;  thoroughly  familiar 
with  all  A.C.  problems;  position  with  consujting 
j  electrical  engineering  concern  New  York  vicinity 
■  preferred.  Address  No.  2777,  care  Electrical 

World,  New  York. _ _ 

POSITION  WANTED. — As  assistant  to  con- 
^  suiting  or  contracting  engineer,  by  practical 
i  electrical  and  mechanical  engineer;  college  grad¬ 
uate;  6  years’  experience  on  heating  and  venti¬ 
lating,  electrical  generators  and  motors,  design, 
testing  and  erection,  estimating  on  power  stations 
and  transmission  lines;  at  present  employed  as 
superintendent;  highest  references.  Address  No. 

I  2778,  care  Electrical  World,  New  York. 

POSITION  WANTED. — By  electrical  engineer, 
college  graduate,  with  extensive  experience 
in  the  electrical  engineering  line,  D.  C.  motors 
and  generators  a  specialty;  desire  position  as  en¬ 
gineer  with  manufacturing  concern.  Address  No. 
2779,  care  Electrical  World,  New  York. 

POSITION  WANTED. — By  young  man,  gradu¬ 
ate  of  technical  school;  practical  experience 
in  all  classes  inside  wiring,  pole  and_  line  ^  con¬ 
struction,  transformers,  motors,  electric  rajlway 
woric,  underground  conduit,  estimating,  soliciting, 
drafting  ana  office  work;  references  and  bond; 
can  go  anywhere.  Address  No.  2780,  care  Elec¬ 
trical  World,  New  York. 

POSITION  WANTED. — As  manager  of  a  light- 
ing  and  power  plant;  practical  man,  me¬ 
chanical  and  electrical;  can  increase  the  plant’s 
earnings  and  decrease  cost  of  repairs  and  operat¬ 
ing  expenses;  32  years  of  age  and  single.  Ad¬ 
dress  No.  2781,  care  Electrical  World,  New  York. 
POSITION  WANTED. — By  young  man,  at  pres- 
ent  employed,  estimating  and  superintending 
construction  work;  have  had  12  years’  practical 
experience,  and  am  competent  to  handle  complete 
installations;  have  good  executive  ability,  and  can 
furnish  first-class  references.  Address  No.  2770, 
care  Electrical  World,  New  York. 


POSITION  WANTED. — By  electrical  engineer 
(Columbia,  ’99),  experienced  in_  motor  and 
dynamo  testing,  interior  telephone,  lighting,  etc. 
For  the  first  two  years  associated  with  large  elec¬ 
trolytic  refinery  as  assistant  superintendent  elec¬ 
trolytic  department.  Age  27;  single;  knowledge 
of  German;  references.  Address  No.  2784,  care 
Electrical  WorM,  New  York.  _ _  _ 

HELP  WANTED 

I  He  rate  for  Hetp  IV anted  advertisements  of 
forty  words  or  less  is  one  dollar  and  fifty  cents 
an  insertion;  additional  words  three  cents  each, 
payable  in  advance.  Remittances  and  copy  should 
reach  this  office  not  later  than  Monday,  5.30  P.  M., 
for  the  nr  at  succeeding  issue. _ 

ANTED.  —  Salesmen  or  agents  outside  of 
**  New  England  to  sell  a  renewed  incandos- 
cent  lamp  on  a  commission  bssia  Address  No. 
2453,  care  Electrical  World,  New  York. 
RANTED.— INVENTORS.— Better  your  pwi- 
rv  tion  by  inventing.  Difficult,  but  100,000 
have  done  it.  Total  cost  to  secure  ordinary  eleo- 
trical  patent,  $75;  10  per  cent  less  if  simple  non¬ 
technical  device.  Correspondence  system,  twen^ 
years  old.  Highest  references.  Edward  P. 
Thompson,  M.  R.,  Registered  Patent  Solicitor,  isd 

Fifth  Ave..  New  York. _ 

A^ANTED. — Salesman  for  motors  and  electric 
machinery  to  be  sold  to  central  stations. 
Man  must  be  able  to  produce  new  business  and 
thoroughly  understand  this  line  technically  so  that 
he  may  intelligently  demonstrate  the  superiority  of 
his  goods  over  those  of  other  manufacturers.  Sal¬ 
ary  $i,2oo-$2,4oo.  Write  us  to-day.  HAP(300DS, 
305  Broadway,  N^  Y^  _ 

Yj^NTED.— DRAFTSMEN.— We  want  capable 
Y"  draftsmen  of  either  electrical,  mechanical  or 
general  experience.  If  you  would  like  to  change 
your  position  or  its  location,  write  and  tell  us  about 
the  cnaracter  and  extent  01  your  work.  Addresa 
giving  full  particulars,  to  WESTERN  ELECTRIC 

COMPANYrDept.  No.  29,  Chicago. _ 

\X7  ANTED. — Mechanical  draftsman,  $5.04  per 
Y"  diem.  Structural  steelwork  draftsman, 
$5.04  per  diem.  A  competitive  examination  will 
be  hela  for  the  above  positions  July  6,  1906.  For 
further  information  address  “Commandant,  Navy 

Yard,  Brooklyn,  N.  Y.” _ 

AXT  ANTED. — A  superintendent  to  take  charge  of 
YY  the  operation  and  repair  work  on  an  over¬ 
head  anH  undererourd  system  of  high  and  low 
tension  lines.  Near  New  York  City.  State  age, 
experience  and  salary  expected.  Address  No. 
2771,  care  Electrical  World,  New  York. 
(Continued  on  page  72.) 
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Removed  to  Its  Own 
Buildings.  Genoral 
Offlees,  Warehouses 
aed  Works, 

now  oquippsd  for  handling  ANY 
SIZf  olsotrloal  or  steam  apparatus 
and  testing  samei  "Nothing  like 
It  In  this  country."  We  have  a 
model  shop  equipped  with  railroad 
track  In  the  building,  eleotrlo  trav* 
sling  oranesi*.  all  tools  eleotrloally 
driven  —  ample  power  and  heating 
plant  and  modern  oonvenlenoes 
hroughout .  Our  Works  are  one  of 
he  "sights  of  Chloago,"  and  vis* 
tors  are  cordially  weloomsd. 


ALTERNATORS -eo  CYCLES 

Lights. 

2  900  Westinghouse,  45  K.W., 

single  phase. 

2  1200  Westinghouse,  60  K.W., 

two-phase,  1100  volts. 

I  1200  Warren,  60  K.W. 

1  1500  Gieneral  Electric,  75  K.W., 
three-phase,  2200  volts. 

I  1500  General  Electric  75  K.W., 
threesphase,  3300  volts. 

1  1500  Warren,  75  K.W.,  two. 

phase,  1100  or  2200  volts. 

2  1500  Westinghouse,  75  K.W., 

two-phase,  1100  or  2200  v. 
1  2500  Gen’l  Electric,  125  K.W., 
three-phase  type,  A  T  B, 
revolving  field. 

I  5000  Westinghouse,  250  K.W., 
three-ph.,  revolving  field, 
6000  volts. 

Its  TO  1SS  CYCLES 

Lights. 

I  900  Westinghouse,  45  K.W. 

I  1200  Wstgh.,  60  K.W.,  1100  V. 

3  1200  Gen.  Elec.,  A,  60,  1100  v. 

1  2000  Wood,  too  K.W.,  type  W. 

A.  L. 

I  2400  Westghse,  120  K.W.,  1100 
or  2200  V. 

1  2400  (General  Elec.,  120  K.W., 
type  A  S,  2200  volts. 


ELEchuc  €0* 


COR.  le^H  &  LINCOLN  STS. 
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H.P 

I  2400  General  Elec.,  120  K.W., 
type  A,  120. 

I  3000  Stanley,  inductor  type, 
150  K.W.,  two-phase. 

280  VOLT  GENERATORS 

K.W. 

I  1754  Kester,  comp. 

I  1795  Eddy,  type  C,  comp. 

1  20  Western  Electric,  M.P. 

2  3S  K.W,  Lundell,  M.P. 

I  33  K.W.  Jenney,  M.P. 

I  25  Commercial  d.  c.  to  West- 
inghouse  engine. 

3  30  Westinghouse,  M.P. 

I  35  Western  Electric,  M.P. 

I  45  Am.  Engr.  Co.,  M.P. 

I  50  Maine,  M.P..  comp. 

1  75  Siemens  &  Haiske,  Church¬ 

ward  type,  M.P.,  brand 
new,  for  direct  connec¬ 
tion. 

2  100  Crocker- Wheeler,  M.P. 

1  too  General  Electric. 

1  300  Western  Electric,  M.P., 

brand  new,  8  pole,  3 
bearing. 

560  VOLT  GENERATORS 

K.W. 

I  30  Wood,  M.P. 

I  75  Westinghouse,  M.P. 

I  too  Siemens  &  Haiske,  M.P. 

I  200  Thompson  Ryan,  M.P. 

ELECTRIC  LOCOMOTIVES 

Ton. 

1  10  Morgan-Gardner,  type  M, 

250  volt,  direct  current. 


double  motor  locomotive, 
74  K.W.,  42-inch_  gauge, 
speed  6  to  10  miles  per 
hour.' 

ARC  DYNAMOS 

1  120-Light  Brush  No.  9]^  6.6 

amp.,  4  circuits  with  oil 

regulator. 

2  8o  Light  Brush  No.  9A  9.6 

amp.,  with  extra  arma¬ 
ture. 

I  75-Light  T-H  M.  D.  12. 

1  50-Light  T-H  L.  D.  12  self- 

oiler. 

2  50  Western  Electric  9.6  amp. 

MICH  VOLTAGE  TRANSMISSION 
APPARATUS 

3  180  K.W.  General  Electric  step 

up  or  step  down  trans¬ 
former,  type  H,  10,000  or 
i7,joo  to  588  volts. 

3  200  K.W.  General  Electric  step 
up  or  step  down  trans¬ 
former,  type  H,  11,550  or 
20,000  to  605  volts. 

All  oil  switches,  high  tension,  fuse 
blocks,  etc.,  for  above. 

1  26  VOLT  DYNAMOS 
Lights. 

1  50  Roth,  M.P. 

2  60  Hobart,  M.P. 

I  80  Western  Electric,  M.P. 

I  80  Crocker-Wheeler. 

1  80  Hobart,  M.P.,  new. 

2  100  Hobart.  M.P.,  comp. 

3  no  New  England,  M.P. 

I  no  Akron,  M.P. 


WANTED!  FOR  CASH’ 

MOTORS  -  DYNAMOS.  —  Will  pay 
SPOT  CASH  and  buy  any  quantity 
largo  or  amall.  With  our  faoilltioa 
wo  oan  PAY  MORE  and  still  SELL 
CHEAPER -booauso  wo  aro  willing 
to  havo  a  largo  turnovor  on  small 
profits.  Sond  your  list  of  maohinos 
and  got  CASH.  Stats  mako,  typo, 
spood,  voltagoi  oapaolty  Wo  will 
mako  you  a  good  offsr  by  roturn 
mall. 

Lights. 

1  210  Eddy,  M.P. 

2  270  Eddy,  M.P. 

2  300  Westinghouse,  M.P. 

2  340  Western  Elec.,  M.P. 

I  400  Westgh.,  M.P.,  22%  K.W. 

I  450  Sprague-Lundell,  M.P. 

I  450  Quaker  City,  M.P. 

I  450  Gen.  Elec.,  M.P.,  comp. 

I  450  West.  Elec.,  M.P.,  Comp. 

1  450  Gen.  Elec.  M.P.,  25  K.W., 

direct  connected  to  8x10 
Ideal  self-oiling  engine. 

I  540  C.  &  C.,  M.P.,  30  K.W. 

1  540  Westghse.,  M.P.,  30  K.W. 

2  700  Commercial,  M.P.,  comp. 

1  700  Card,  M.P.,  comp. 

2  800  (>n.  Elec.,  M.P.,  comp. 

I  900  Wagner,  M.P.,  comp. 

I  n 00  Triumph,  M.P.,  comp. 

1  1300  Card,  M.P.,  comp.,  72 

K.W. 

2  1300  W.  Elec.,  M.P.,  75  K.W. 

2  1350  (jeneral  Electric,  M.P., 

75  K.W.,  6  pole,  direct 
connected  to  Ames  tan¬ 
dem  comp.,  11x17x12  au¬ 
tomatic  engine. 

1  1450  General  Electric,  M.P., 
comp.,  form  H,  85  K.W. 

I  1800  Western  Electric,  M.P., 
comp.,  6  pole,  100  K.W. 

1  2500  Western  Electric,  M.P., 
150  K.W,,  comp.,  direct 
connected  to  Ball  & 
Wood  compound  engine. 

1  1  0  VOLT  MOTORS 
H.P. 

1  I  C.  &  C. 

I  1  Diehl. 

1  2  Tenney, 

2  4  Hobart,  multipolar. 


electrical  world 


DIRECT  CONNECTED  UNITS 
(For  Altornating  Curront) 

300  K.  W.  G.  E.  3  ph.,  60  cy.  a, 300  v.  alter¬ 
nator  and  McIntosh  &  Seymour  engine. 

300  K.  W.  Westingbouse  2  ph,  60  cy,  2,300 
T.  alternator  and  croM  comp,  engine. 

75  K.  W.  Westinghouae  2  ph.,  60  cy.,  1,100 
V.  alternator  and  Gates  engine. 

BELTED  1VPE  ALTERNATORS 
(60  Cyoloa) 

800  K.  W.  G.  E.  3  ph.,  A.  T.  B..  2,300  v.  al¬ 
ternator  for  direct  connection;  or  water 
wheel  drive. 

360  K.  W.  G.  E.  3  ph.,  2,300  V. 


250  K.  W.  G.  E.  3  ph.,  A.  T.  B,,  10,000  v.  with 
step  down  transformers  to  2,200  volts. 

240  K.  W.  Stanlev  2  ph.,  1,100-2,200  v. 

200  K.  W.  Bullock  (2)  single  p^,  no  volts. 
180  K.  Stanley  (2)  3  {A.,  1,100-2,200  v. 

180  K.  W.  Stanley  (3)  a  ph.,  1,100-2,200  v. 
180  K.  W.  G.  E.  tvpe  A,  S.  2^00  v. 

150  K.  W.  G.  E.  (2)  monocyclic  1,100-2,200  v. 
13s  K.  W.  Stanley  (2)  2  ph.,  1,100-2,200  v. 
100  K.  W.  G.  E.  3  ph.,  2,300  V, 

100  K.  W.  G.  E.  monocycnc  2,200  v. 

75  K.  W.  Westinghouae  2  ph.^  2,200  v. 

60  K.  W.  Westinghouae  single  ph.,  1,100- 
2,200  v. 

45  K.  W.  Westinghouae  single  ph.,  2,200  v. 


24  &  36  X  48  Allis  cross  compound. 


20  &  36  X  48  Harris  Corliss  tandem. 

18  ft  34  X  48  Cooper  cross  CMBpound. 
18  ft  30  X  16  WestingheSMS  OTBpound. 

17  ft  28x18  (2)  HarrisbiMB 

16  ft  27  X  16  Westingbouse  vmnpomni. 
26  X  48  Allis  Reynolds  Corliss. 

22  X  48.  Allis  Reynolds  Corliss. 
i8^x  18  (2)  A.  L.  Ide. 

20  X  20  (2)  Harrisburg. 

18  X  20  Erie  Ball. 

17  X  24  Russell  4  valve. 

14  X  36  Murray  Corliss. 

14  X  14  Harrisburg  Ideal. 

13  X  21  (a)  Buckeye  heavy  duty. 

10  X  12  Erie  Ball. 
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JOSEPH  He  THOMPSON,  JR. 


17  BATTERY  PLACE 


NEW  YORK 


M:  WORK  <>F 


SPARKING 

reduces  the  working  capacity  of  a  motor  or  dynamo,  wears  out  tbs 
commutator,  wastes  power  and  may  cause  a  fire.  All  of  this 
may  be  avoided  if  you  use 


The  only  article  that  will  prevent  sparking.  Will  k 


will  not  gum  the  brushes. 

It  will  pot  that  high  gloss  an  the  coai- 
mutator  you  have  so  long  soaght  aftar 

Send  for  Stick.  50c.  PER  STICK.  $5.00  PER  DOZEN. 


FOB  SALS  ST  ALL 
SUPPLY  HOUSES  OB 


K.McLENNAN  &  CO., 

Room  411,  130  Dearborn  St.,  CHICAQO 


no  VOLT  MOTORS  (Cent-) 
H.P. 

5  Hobart,  M.P. 

5  Crocker-Wheeler,  M.P. 

5  Western  Elec.,  M.P. 

7J4  New  England,  M.P. 

7J4  Hobart,  M.P. 
yjj  Browning,  M.P. 

9  Bernard. 

10  Edison,  self-oiler. 

15  Eddy,  M.P.,  type  G. 

20  Tenney,  self-oiler. 

20  Westinghouae,  M.P. 

25  Western  Electric,  M.P, 
30  Commercial,  M.P. 

30  Quaker  City,  M.P. 

30  &neral  Electric,  M.P. 

30  Westinghouae,  M.P. 

30  Western  Electric,  M.P. 
33  Sprague-Lundell,  M.P. 

33  Eddy,  M.  P. 

35  C.  ft  C.,  M.P. 

46  Card,  M.P. 

50  Commercial,  M.P. 

50  Card,  M.P. 

60  Gen.  Elec.,  M.P. 

6s  Wagner,  M.P. 

80  Triumph,  M.P. 

220  VOLT  MOTORS 

H.P. 

I  Peerless,  enclosed. 

I  New  England. 

1  Gen.  Elec.,  C.  A. 
Sprague-Lundell. 

2  Roth,  M.P. 

2  Bernard,  M.P. 

2  Watson. 

2  Peerless, 

a  Paragon. 

2^  Browning. 

3  Crocker-Wheeler. 

4  Lundell. 

5  Belknap,  M.P. 

5  Crocker  -  Wheeler  print¬ 
ing  press  motors. 

5  VVestern  Elec.,  M.P. 

7^4  Eddy,  type  C. 

7J4  Western  Electric,  M.P., 
variable  speed,  double 
com’t  elevator  motor, 

I  8  Holtzer-Cabot. 


Lg|  electric  CO  . 
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I  8  Western  Electric,  M.P., 

direct  connected  to  Ea¬ 
ton  &  Prince  elevator. 

I  10  Eddy,  type  C. 

I  10  Keystone,  M.P.,  encld. 

I  td  Westingbouse,  M.P. 

I  10  Bernard,  M.P. 

I  20  ^rague,  aelf-oiler. 

I  20  Kester. 

1  40  Western  Elec.,  M.P. 

2  40  Lundell,  M.P. 

}  40  Westingbouse,  If.P. 

I  so  Am.  Enmne  Co.,  M.P. 

I  60  Maine,  M.P. 

[  120  General  Electric,  M.P. 

I  125  Crocker- Whealer,  M.P. 

600  VOLT  MOTORS 

H.P. 

I  Crocker-Wheeler. 

I  Towle. 

I  New  England. 

1  yi  Belknap,  self-oiler. 

1 54  Crocker- Wheeler. 

2  Western  Electric. 

2  Crocker-Wheeler. 

2  Lundell. 

2  Gen.  Elec.,  I.  B. 

3  Western  Electric. 

3  T.  H.,  aelf-oiler. 

3  Roth. 

4  Fort  Wayne. 

5  Card. 

5  Browning,  M.P. 

5  Kester. 

5  Crocker-Wheeler. 

7  ^  Edison. 

Roth,  self-oiler. 

754  (Jen.  Elec.,  M.P. 


H.P. 

t  7)4  Eddy.  M.P. 

1  7J4  Crocker- Wheeler. 

2  10  Kaster,  M.P. 

2  10  Bflknap,  M.P. 

I  12  Thomson-Houston. 

1  15  Kester,  M.P. 

2  20  Barnard,  M.P. 

I  2S  Bslknim. 

I  .2  5  (^.  Elec.,  M.P. 

I  3S  Ft.  Waffle,  M.P. 

I  SB  Card.  M.P. 

I  40  Crocker- Wheeler,  M.P. 

1  JO  Eddy,  M.P.,  type  G. 

1  Of  (J«n.  Els#.,  M.P. 

I  loS  Wntinghouse,  M.P. 

I  12S  Siemens  ft  Halske,  M.P. 
SIHCLt  PHASE.  1  2B<1  33  CYCLES 
H.P. 

I  1-16  Paragon,  220  v. 

I  I  Wagner,  104  volta,  auto. 
I  Holtzer-Cabot. 

I  2  Wagner,  auto,  no  volts. 
1  3  (Jen.  Elec.,  no  volts, 

with  condenser-compen¬ 
sator. 

I  354  Century,  no  or  220 
volts,  auto. 

I  4  Gen.  Elec.,  no  volts, 
with  condenser-compen¬ 
sator. 

SINGLE  PHASE.  60  CYCLE 

H.P. 

I  Ya  Wagner,  no  v.,  auto. 

I  Ontury,  no  or  220  v. 

I  I  Wagner,  no  v.,  auto. 

I  2  Century,  no  or  220  v., 
auto. 

I  2  Wagner,  208  v.,  auto. 


TWO  PHASE.  60  CYCLE 

H.P. 

I  100  Westingbouse,  type  C, 
220  V.,  with  auto-starter. 

THNEE  PHASE,  60  CYCLE 

H.P. 

1  I  General  Electric,  ltd  ♦, 

2  2  (Jeneral  Electric,  no  v, 

1  3  Gen.  Elec.,  no  v.,  ty^ 

T.  I. 

3  10  Gen.  El.,  550  v.,  form  L. 

2  10  (Jen.  El.,  550  V.,  form  K. 

I  30  Gen.  El.,  no  v.,  form  A. 

1  30  (Jen.  El.,  220  V.,  form  A, 

I  30  Gen.  El.,  220  v.,  form  L. 

1  50  (Jen.  El.,  220  V.,  form  K, 

3  150  (Jen.  El.,  550  V.,  form  L, 

3  bearings. 

1  150  Gen.  Elec.,  3150  v.,  type 
A.  T.  B.,  Synchronoua 
with  d.  c.  exeitar. 

I  (Complete  Gen.  Electric 

marble  switchboard,  with 
instruments  for  above. 

STEAM  ENGINES 

H.P. 

I  3S  Weatinghouse,  8)^x8  in., 

vertical  automatic. 

I  40  Leffel,  pxia,  center 

crank,  with  Pickering 
governor. 

1  ISO  Ide  crosa-compound  hori¬ 

zontal,  II  ana  17x14,  fly¬ 
wheel,  66x17. 

I  150  Ideal,  latest  type,  14x14. 

MOTOR  GENERATORS  AND 
BOOSTERS,  ETC.  - 

H.P. 

I  yi  Crocker-Wheeler,  500  v., 

direct  to  75  v.,  i  amp., 
alternating  current  for 
telephone  rinmng. 

I  yi  Crocker- Wheeler,  500  v., 

direct  to  no  v.  alternat* 
ing,  for  telephone  ring¬ 
ing,  17  cycles. 

I  I  Western  Elec.,  dynam- 

otor,  220  v.  direct  to  a6 
V.,  20  amp.,  direct  cur¬ 
rent  for  charging  bat¬ 
teries,  etc. 
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We  make  estimates  for  proposed  steam  and  electric 
railroads,  furnishing  complete  plans  and  estimates  of 
cost,  conservative  reports  on  tonnage,  etc.  Also  plans 
and  estimates  on  the  cost  of  electric  light  and  power 
plants,  street  paving,  sewer  work,  dredging,  piling,  re¬ 
inforced  concrete  of  all  descriptions,  steel  building  con¬ 
struction,  etc.  Take  contracts  and,  under  certain  con¬ 
ditions,  finance  propositions.  Write  for  particulars. 

F*  ■■nQnilllllT  A  en'  Bfoatf  Eachanga  Bldg..  New  York 
•  ••  WUIfUIIUlil  9  WW.  Croat  Northarn  Bldg.i  Chicago 

H.  W.  Alboryi '  Consulting  Engineer. 


If  Yo«  V«nt  an  Article  dbalmw.  aaiirLis 


GEO.  V.  HOFFMAN 

29S  B.  Waahingteii  St.  Munhatarw  IndlanapoUa.  lod . 

FOR  POLISHING  ALL  KINDS  OP  METALS. 


FOR  CARD  INDEX  ELECTRICAL  WORLD,  JUNE  23,  1906. 


Extensive  Lighting  and  Traction  Consolidation  in  Pennsylvania .  1284 

Some  Figures  on  Niagara  Power .  1284 

Electricity  on  Steam  Railroads . 1284 

Control  of  Electric  Railway  Motors .  1286 

Electromagnetic  Thermostat  .  1287 

Winnipeg,  Manitoba,  6o,ooo-volt  Hydro-Electric  Plant.  By  V.  D. 

Moody  .  1291 

Alternating-Current  Magnets.  By  D.  L.  Lindo.uist .  1295 

A  Graphic  Method  of  Determining  the  Ratio  of  Speed-Voltage  Varia¬ 
tion  in  Shunt  Motors.  By  A.  £.  Kennelly .  1298 

Substation  Equipment  of  the  Long  Island ,  Railroad .  1301 

Use  of  Frosted  Bull\  Lamps.  By  J.  R.  Cravath  and  V.  R.  Lansingh.  1304 

Digest  of  Current  Electrical  Literature .  1304 

Electric  Illumination  on  Chesapeake  &  Ohio  Trains .  1307 

A  Convertible  Telephone  System .  1309 

Hawthorne  Works  of  the  Western  Electric  Company .  1310 

Universal  Incandescent  Lamp  Holder .  13  ii 

Motorless  Sign  Flasher .  1311 

Steam  Railroad  Convention  at  Atlantic  City .  1312 


mo  HW.  Keyatoae  Generator,  D.  C  to  Atlas  Engine,  125  volts, 
ijo  K.W.  Gen.  Elec.  Generator,  D.  C.  to  Armington  &  Simms  Eng. 
Two  Sieman  Halske  D.  C.  to  Westingbouse  compound  engines,  110 
and  220  volts. 

1$  K.W.  Lundell  generator  D.  C.  to  Case  Engine,  no  volts, 
too  K.W.  Bullock  Generator,  500  volts. 

100,  200  and  500  K.W.  G.  £.  belted  550-volt  generators, 
too  K.W.  belted  Crocker  Wheeler,  250  volt 
30  K.W.  Triumpb,  220-volt  generator. 

SO  Lt.  L.  D.  T.  H.  Series  arc  dynamo  and  46  double  lamp. 

30  H.P.  Lundell  500-volt  motor. 

VEARSLEY.  LEVENE  A  CO..  21  1  N.  3rd  St.,  Philadelphia.  Pa. 


ELECTRIC  LICHT  PLANTS  FOR  SALE 

We  have  some  exceptionally  good  opportunities  in  electric  plants 
to  slier.  A  few  can  be  purchaara  on  comparatiTely  ■"tell  can  pay- 
menta.  Write  us  stating  the  amount  you  have  to  invest  Dewt 
write  us  unless  you  have  some  capital  aad  really  want  te  pnrehaae. 
We  are  busy. 

TMK  OAS  A  ELECTRIC  DEVELORBEHT  CO. 

mi  IIESTIIT  ST..  PNIUIELniU.  H.  12  lUTEI  ST..  lEV  TOSS  BIH 


ioeK.W.  G.  K.,  de  ey.,  1  ph.,  Sprague  d  pels,  250  v. 

ajM  T.  alt  Gen. 

*  C.  M.  P.,  ago  ▼. 
E.,  do  ey.,  2  ph.,  200 

Steam  aad  Electrie  Maehlaery  bought  and  sold. 

H.  J.  LINDER,  39  Cortlandt  St.,  N.  Y. 


LW.  G.  E.,  lag  cy..  type  A.  h. 

ll^W.  Stanley,  do  c]r»  2  ph.  alt 
s  So  ILP.  %.  T.  Mars. 


SoH.P.  C 
Motor, 
•a  tr  p  n 


FOR  SALE 

WELL  ESTABLISHED  BUSINESS 

Manufacturer  of  all  kinds  of  power  switch  and  panel  boards, 
located  in  New  York  City,  well  established  and  doing  business  with 
the  leading  Arms,  desires  to  dispose  of  entire  equipment,  st.ock  and 
business.  Splendid  opportunity  for  someone  desiring  to  engage 
in  this  line  of  business.  Address  No.  2776,  care  Electrical  World, 
New  York. 


(Continued  from  page  70.) 

WANTED. — Four  3rd  class  subinspectors  (elec¬ 
trical),  $3.04  per  diem.  A  competitive 
examination  will  be  held  for  the  above  positions 
July  II,  1906.  For  further  information  address 
“Commandant,  Navy  Yard,  Brooklyn,  N.  Y.” 

WAN  1  C.D. — Thoroughly  capable  man  acquaint¬ 
ed  with  all  details  relative  to  manufacture 
of  insulated  wire.  Must  be  familiar  with  rubber 
compounds  required  for  the  purpose.  Address 
“Insulato,"  care  Chesman,  Temple  Court,  New 
York. _ _ _ 

WANTED. — A  general  foreman,  for  a  wire 
and  insulating  factory  in  Canada,  where 
rubber  covered  wires  and  cables,  weatherproof, 
magnet,  annunciator,  office  wire  and  flexible  cords 
are  manufactured.  Give  reference,  experience  and 
salary  expected.  Address  No.  2772,  care  Elec¬ 
trical^ _ 

WANTED. — We  are  permanently  increasing  our 
capacity  and  require  the  services  of  ten 
mechanical  draughtsmen  for  detail  work.  Attrac¬ 
tive  positions  to  suitable  men.  Location,  New 
York  City.  State  age,  experience  and  salary  ex¬ 
pected.  Address  No.  2773,  care  Electrical  World, 

New  York.  _ _ 

AN'lED.— Two  first-class,  energetic  sales¬ 
men.  Men  with  credentiajs,  a  thorough 
knowledge  of  lighting  supply  business  as  to  ma¬ 
terial  and  selling  prices,  can  effect  permanent  lu¬ 
crative  connections:  one  for  Pittsburg  city,  and 
one  for  northwestern  Pennsylvania,  western  New 
York  and  eastern  Ohio.  Applicants  state  con¬ 
cisely  experience,  reference  and  salary  required. 
Address  No.  2774,  care  Electrical  World,  New 
York. 

W.\NTED.^Agents  in  everv  State  to  handle 
exclusive  territory  on  tne  Cone  Gas  Gen¬ 
erator,  which  generates  coal  gas  for  stationary 
engine  from  25  H.P.  up,  reducing  the  cost  to 
one-fifth  that  of  steam  power;  agents  must  be 
conversant  with  machinery  business  and  devote 
entire  time  to  the  work.  Cone  Gas  Machine  Co., 
1036  Majestic  Bldg.,  Detroit,  Mich. 
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Finest  Water-Power  in  South  Carolina 
Calhoun  Falls  for  Sale 


Under  decree  of  the  Court  of  Equity  and  for 
partition  among  the  heirs,  will  be  offered  for  sale 
at  the  Court  House  in  the  Citv  and  County  of 
Abbeville.  South  Carolina,  on  Monday,  the  first 
day  of  October,  A.  D.,  1906,  at  12  o’clock 

M.: 

All  that  tract  of  land  situated  in  the  County  of 
Abbeville,  State  of  South  Carolina,  and  partly  in 
the  County  of  Elbert  in  the  "State  of  Georgia, 
on  both  sides  of  the  Savannah  River,  which  in¬ 
tersects  the  said  tract,  containing  about  12,759 
acres  in  South  Carolina,  and  about  '2,364  acres 
in  Georgia.  This  property  is  commonly  known 
as  Millwood,  and  was  owned  by  the  late  James 
Edward  Calhoun.  It  is  now  the  property  of  his 
heirs,  and  is  sold  for  the  purpose  of  settling  the 
estate. 

On  this  property  is  located  the  celebrated  Cal¬ 
houn  Falls,  otherwise  known  as  Trotter’s  Shoals, 
which  is  probably  the  largest  undeveloped  water 
power  in  that  section. 

The  tract  embraces  land  on  both  sides  of  the 
River  for  a  space  of  about  two  miles,  affording 
the  best  sites  for  mills  and  other  industrial  en¬ 
terprises. 

The  other  portion  of  the  tract  consists  of  fine 
arable  lands  suitable  for  planting  of  all  kinds, 
and  contains  some  of  the  best  lands  in  the  State. 

No  bid  will  be  received  for  the  property  above 
described  for  less  than  $165,000  nor  from  any  per¬ 
son  unless  at  the  time  of  making  such  bid  he 
shall  deposit  with  the  auctioneer  the  sum  of  $5,- 
000,  either  in  cash  or  certified  check  on  some 
responsible  bank,  such  check  to  be  immediately 
returned  at  the  close  of  the  action  to  any  unsuc¬ 
cessful  bidder,  but  the  check  of  the  successful 
bidder  to  be  applied  as  payment  on  account  of  the 
purchase  money. 


65,000  ORIGINAL  TIMBER  LANDS,  OCONEE 
COUNTY,  SOUTH  CAROLINA. 


At  the  same  time  and  place  will  be  offered  for 
sale: 

All  the  right,  title  and  interest  of  the  estate 
of  James  Edward  Calhoun  and  of  each  and  every 
of  the  heirs  thereof  in  and  to 

All  that  tract  of  land  situated  in  the  County  of 
Oconee,  State  of  South  Carolina,  on  the  South 
side  of  the  Chattooga  River,  butting  and  bound¬ 
ing  to  the  North  on  Chattooga  River,  to  the  east 


on  lands  now  or  late  of  Rev.  J.  West,  south  on 
lands  now  or  late  of  C.  Jones  and  others,  Nor¬ 
ton  and  others,  and  to  the  West  on  land  of  W.  K. 
Davis,  and  others  to  a  point  on  Chattooga  River 
near  where  Battle  Creek  enters  into  the  said 
River,  measuring  and  containing  in  all  the  sum 
of  65,000  acres,  be  the  same  more  or  less. 

This  tr»t  of  land  is  reported  to  be  heavily 
wooded  with  virgin  forests,  and  containing  timber 
of  all  kinds. 

No_  bid  will  be  received  for  the  property  above 
described  for  less  than  $10,000,  nor  from  any 
person  unless  at_  the  time  of  making  such  bid  he 
shall  deposit  with  the  auctioneer  the  sum  of 
$1,000  either  in  cash  or  certified  check  on  some 
responsible  bank,  such  check  to  be  immediately 
returned  at  the  close  of  the  action  to  any  'unsuc¬ 
cessful  bidder,  but  the  check  of  the  successful 
bidder  to  be  applied  as  payment  on  account  of 
the  purchase  price. 

TERMS  OF  SALE.  Cash  within  thirty  days 
after  date  of  sale,  with  the  option  to  the  pur¬ 
chaser  to  pay  one-third  cash  and  the  balance  in 
I  and  2  years,  deferred  payments  to  be  secured 
by  the  bond  of  the  purchaser  bearing  interest  at 
the  rate  of  7  per  cent,  per  annum,  and  mortgage 
of  the  premises  sold.  The  purchaser  to  pay  all 
taxes  payable  in  1906.  All  parties  interested  are 
referred  to  the  decree  herein  for  further  narticu- 
lars  and  for  a  more  specific  description  of  the 
property  herein  ordered  to  be  sold. _ 

SEALED  PROPOSALS  (THREE  SETS)  IN- 
dorsed  “Proposals  for  Air  Compressors,”  x'ro- 
posals  for  Power  Plant,"  and  “Proposals  for  Gen¬ 
erating  Sets,”  will  be  received  at  the  Bureau  of 
Yards  and  Docks,  Navy  Department,  Washington, 
until  II  o’clock  A.  M.,  July  21,  ipo6,  and  then 
and  there  publicly  opened,  for  2  air  compressors 
and  accessories,  boilers  and  accessories,  electrical 
equipment,  pumps  and  piping  and  4  turbo-alterna¬ 
tors,  engines,  generators,  switchboard,  wiring,  etc., 
respectively,  for  the  Navy  Yard,  Charleston  S.  C. 
Plans  and  specifications  can  be  seen  at  the  Bu¬ 
reau  or  will  be  furnished  by  the  Commandant 
of  the  Navy  Yard  named.  MORDECAI  T.  EN- 
DICOTT,  d'hief  of  Bureau,  May  31,  1906. 
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R088l*rER,  Mi 

DIRECT  CONNECTED  A.  C.  UNITS 

iaoj  600  K.W.,  Stanley  generator,  60  cycle,  a 
phase,  a,400  volts,  S77  r.p.m.,  direct 
connected  to  Williams  Vertical  triple  ex¬ 
pansion  ennne.  '  ' 

tyyi  Two  &00  K.W.,  Stanley,  60  cycle,  s  ph., 
s,400  volts,  100  r.p.m.,  direct  connected 
to  Allis-Chalmers  horisontal,  cross  com¬ 
pound  engine,  18  and  36x48. 

1770  300  K.W.,  tVestinghouse,  60  cycle,  s  pK. 
and  3-ph.,  s,30o  volts,  150  r.p.m.,  di¬ 
rect  connects  to  Williams  cross  com¬ 
pound  engine,  and  s8x30. 

BELTED  A.  C.  GENERATORS 
60  oyola,  8-phaso 

1763  i*s40  K-W.,  s-phase,  Stanley,  450  r.p.m.. 

2,200  volts.  60  cycles. 

76x6  360  K.W.,  G.  E.,  s,3oo  volts,  type  A.T., 
class  13-360-600. 

1317  150  K.W.,  G.  E.,  3,300  volts,  type  A.T., 
class  13-150-600. 

84  Statt  Strait,  Bostoa,  Masi.  17  | 


60  oyola,  2«pIimo 

8334  Two  335  K.W.,  Westinghouse,  3,300 

volts,  480  r.p.m. 

1764  Three  180  K.W.,  Stanley,  3,400  volts, 

660  r.p.m. 

8344  60  K.W.,  Westinghouse,  3,000  volts,  1,800 
r.p.m. 

60  oyoio,  SIngla-phaoo 

8199  335  K.W.,  Warren,  3.300  volts,  600 

r.p.m. 

7305  300  K.W.,  G.  E.,  3.300  volts,  type  A.M., 
class  6-300-450. 

1700  150  K.W.,  Westinghouse,  1,100  volts, 

'  600  r.p.m. 

1394  90  K.W.,  G.  E.,  3,300  volts,  type  A.S., 
class  8-90-900. 

1750  75  K.W.,  Westinghouse,  3,300  volts, 

class  10-75-730. 


1  26-1  33  oyoio,  Slnglo*phaso 

8333  300  K.W.,  G.  E.,  3,300  volts,  type  A.  63J 
S.B.,  450  r.p.m. 

BATTERY  PLACE,  NEW  YORK 


1701  130  K.W.,  Westinghouse,  3,300  volts, 

1,000  r.p.m. 

1344  90  K.W.,  G.E.,  3,300  volts,  type  At, 

class  13-90-13(0. 

1049  60  K.W.,  Westinghouse,  1,100  volts, 
1,650  r.p.m. 

1433  35  K.W.,  T.H.,  1,100  volts,  type  A, 
class  8-35-1500. 

•  ALTERNATING  CURRENT  MOTORS 
28  oyoio,  8«phaao  and  2>phaao 

7367  300  H.P.,  WIestinghouse,  type  C,  37I 
r.p.m.,  3  phase. 

>047  75  H.P.,  Westinghouse,  400  volts,  480 

r.p.m.  3  phase. 

6315  300  H.P.,  Westinghouse,  440  volts,  480 

r.p.m.,  3  phase. 

1038  30  H.P.,  Westinghouse,  no  volts,  730 

r.p.m.,  3  phase. 

60  oyoio,  3«phaBo  and  2>pliaao 

6330  150  H.P.,  G.  E.,  550  volts,  type  I.,  class 

8-150-900,  3  phase. 

K  Mlisourl  Truit  Bids.,  St,  Louli,  Mi. 


ELECTRICAL  MACHINERY  OF  ALL  KINDS 


DIRECT  CONNECTED 


mos:  type  M.t'.»-^50— too  K.I'.M..  wits  or  witbout  engines.  ven.  snepara  ei 

I  60  K.W.,  ^o  volt  Sprague  Lundell  d^amo,  direct-connected  to  3  35  K.W.,  i3(  volt 

a  13x14  Ball  ft  Wood  Automatic  engine.  McIntosh  ft  Seyn 


3  350  K.W.,  3(0  volt  General  Electric,  direct-connected  type  dyna-  *  15  K.W.  135  volt  M.  P.  Thresher,  direct  conaected  to  y  x  ftiaoh 

mos:  type  M.P.S--350— too  R.P.M..  with  or  without  engines.  Vert.  Shepard  engine. 

I  60  K.W.,  ^o  volt  Sprague  Lundell  dynamo,  direct-connected  to  3  35  K.W.,  i3(  volt  General  Electric,  direct<onnectcd  to  9)4xio 

a  13x14  Ball  ft  Wood  Automatic  engine.  McIntosh  ft  Seymour  engine. 

BELTED  DYNAMOS  AND  MOTORS 

1  300  K-W.  A.T.B.  General  Electric,  3  phase,  35  cycle,  340  or  t  75  K-W.  Westinghouse  a  phase,  60  cycle  730  R.P.M.,  330  voHs. 

4S0  volt  I  ><>0  K.W.  350  volt,  6  pole  Sprague  Lundell. 

I  335  K.W.  3  phase',  60  cycle,  3,300  volt  Westinghouse,  450  R.P.M.  4  “>o  K.W.  ia5-volt  Edison,  BI-PoIm. 

*  '*R.P:S'  *  Westinghouse,  514  ,  «  K.W.,  6^  pole,^  Edii?J Sf-PolL.  ’ 

*  ^  Westinghouse,  514  ,*  KW.,‘*4  p?le  Ft"w^e!*‘Sf  v'  \oo  R.P.M. 

K-P-M.  n  K.W.  135  volt.  Form  H,  4  pole,  G.  E.,  700  R.P.M.. 

a  130  K.W.  General  Elec,  i  ph.,  133  cycle.  75©  R.P.M.,  3,300  volts.  a  96.130  light,  6.6  amp.  Brush  Arc  Dynamos.  3  circuit 

I  130  K.W.  Westinghouse,  i  ph.,  133  ey.,  1,000  R.P.M.,  3,300  volts.  Large  stock  of  Direct  and  Alternating  Motors — All  Sixes. 


1  75  K.W.  Westinghouse  2  phase,  60  cycle  730  R.P.M.,  330  voHs. 
I  300  K.W.  350  volt,  6  pole  Sprague  Lundell. 

4  100  K.W.  135-volt  Edison,  Bi-Polar. 

75  K.W.,  6  pole.  Ft.  Wlayne^  135  V.,  600  R.P.M. 

3  60  K.W.  135-volt  Edison,  Bf- Polar. 

1  55-KW.  135-volt,  Form  H,  4-pole  G.  E. 

1  30  K.W.,  4  pole  Ft  Wayne,  135  V.,  800  R.P.M. 

1  30  K.W.  135  volt.  Form  H,  4  pole,  G.  E.,  700  R.P.M.^ 

3  96.'  130  light,  6.6  amp.  Brush  Arc  Dynamos.  3  circuit 

Large  stodc  of  Direct  and  Alternating  Motors — All  Sixes. 


137-139  LIBERTY  ST. 


Long  DIstanon  'Rhonas 


New  York  City 


>e:oial.  in  ai-ternatoi 

ALL  60  CYCLES  AND  READY  FOR  IMMEDIATE  DELIVERY 


1 — 180  K.W.  General  Electric,  ssoo  volts,  single-phase.  Type  AS, 
Class  ix-i8o-6oo. 

1 — i|o  K.W.  Weatingfaouae,  axoo  volt,  three-phase,  900  R.P.M. 
REVOLVING  FIELD, 

1 — 150  K.W.  General  Electric,  1100  or  axoo  volts,  three-phase.  Type 
ATB,  Class  13-150-600.  • 

I — 135  K.W.  Stanley,  isoo  or  ssoo  volts,  two-phase,  900  K.P.M. 

1 — 100  K.W.  General  Electric,  ssoo  volts,  three-phase.  Type  AT, 
Cla*4  -ioo-9oe. 


I —  90  K.W.  General  Electric,  aaoe  volts,  single-phase.  Type  ASw 
Claaa  8-90-900. 

3 —  75  K.W.  General  Electric,  ssoo  volts,  two-phaae.  Type  AQ, 
Class  8-75-900. 

1-—  60  K.W.  Weatin^ouse,  ssoo  volts,  two-^iase,  900  B.P.M. 

1 —  45  K.W.  Westinghouse,  1100  volts,  single-phaae,  900  S.P.M. 
EXaTERS  AND  RHEOSTATS  INCLUDED  WITH  lACM  OiP 
THE  ABOVE. 

fVRITB  OR  TELEGRAPH  FOR  PRICES. 


All  Kindg  of  Electrical  and  Steam  Machinery 


vomk 


Send  for  Catalogue 


BARGAINS 

Alternating  and  direct-current  motors.  Dynamos 
at  bargain  prices.  Send  in  your  requirements  and 
we  will  be  pleased  to  quote  you.  We  buy,  rent  and 
install. 

EUGENE  L.  RICHTER, 


930  VOLT  DIRBOTCUBBENT 

K.W.  Northern  Electric,  990  v.,dlr.  conn.  900  K.W.  WMUrn  SlRctrlc,  920  r.  dir.  coun. 

K‘W.  SpragM,  290  v.,  6  p.9  b«|ted,  100  K.W.  Western  Electi  Ic,  990  y.,  dir.  conn. 

500  VOLT  DIRECT  CURRENT 

K.W.  O.  B.,  560  V  ^beltod.  200  K.W.  O.  B.,560  belled. 

126  VOLT  DIRECT  CURRENT 

K.W.  WettlnghouHe,  ll>  v.,  dir.  conn.  100  K.W.  O.  E.,  195  w.,  dir.  conn. 

K.W.  Weitarn  Elec.,  196  v.,  belted,  496  r  p.tii.  Also  gmid  slock  of  Alteruatoia. 

BN01NE8 

H.  P.  Hamilton  CorllM.  600  H.  P.  Coopor  Compound  CorlUa. 

H.  P.  Hamilton  Corliss.  196  H.  P.  Allis  CorlUs. 

H.  P.  An  erlcan  Ball.  110  H.  P.  Ideal. 

STATION  EQUIPMENT  COMPANY..  204  Dearborn  St.,  Chicago 


FRANK  TOOMEY 

IM  K.W.  n  Wara*  Oaofchward  Satarr  TraaalDrmar,  Twa  AltaraatloBa,  IM-IM  VaUa,  aaoemdarr 
dm  a.  F.  M. 

M  K.W.  DIfaat  Oa'aaactad  Oasaralar  U  Maw  York  Safatr  Knttoa,  lit  Volta. 

Id  X.W-IMractOa««aetid  Oaaaratar,  la  AriBiactaa  3  Blina  Kacina,  !!•  VaMa.  Larga  ataek  af 
M  K.W  atarar  Molar-Oaaaratar,  IM  Volta-ttt  Volta,  MO  B.  P.  H.  aautt  Matara  aad 

taa  U^kt  Qaakar  Otr  Oaaaratar,  IM  ValU.ITt  ».  P.  M.  m yolar.  Goaarotora,  Aala- 

M*  Uckl  Xxaalalar  Vo«r  (4)  Peia  Oaaaratar,  IM  Volta,  IM  B.  P.  H.  aiaile  Xactaaa  OoBi 

INUchl  a  a  H.  Ilk  Volt,  Faar  (4)  Pola  Saaaratar,  1114  B.  P.  M.  Ik  H.P.  la  kkk  B.P., 

MX.W.,TaH.fMTolU,iMadnta  MH.P.  tkk  Volt,  ipoad  kkk.  Ballara,  ala. 

M  B.P.,  o.  a  a  mk  vaita,  kkk  a.  p.  ■. 

Ho.  l2E-f3f  N.  Third  St.,  Phlladniphia,  Pa. 


R.  I.  HURRY  &  CO. 

Electric  Railway  Construction  and  Equipment 
Examinations,  Reports 
Properties  managed  and  refinanced 


IS  BROAD  STREET 


NEW  YORK 


WK0k.t’s  Wrong 


KELLOGG 

FREQUENCY  POLE  CHANCER 

TRANSFORMER  CABINET 


with  that  TELEPHONE  INVESTMENT  of  yours  ? 

Why  doun’t  it  pay  you  aa  well  aa  the  beat  of  your  iaTeatmealsf 
la  the  reaaon  bad  management  or  bad  equipment?  More  likely 
the  tatter. 

Probably  the  company  ia  trying  to  do  a  aoth  Century  buaineaa 
with  ipth  Century  apparatua. 

If  that’a  the  caae,  it  ia  apendlng  more  and  earning  leaa  than  it 
might  if  it  had  our  Automatic  Telephone  equipment 
Thia  ia  the  only  really  modem  telephone  ayatem.  It  producea  the 
ideal  telephone  aenrice — quick,  aure  and  aecret — at  half  the  operat* 
npenae  of  a  manual  equipment,  and  thia  aerrice  commanda 
better  ratea. 

It  eoata  a  fixed  price  per  hundred  llnea  to  enlarge  the  automatic 
exchange,  inatnad  of  an  increaaed  priee  per  each  Juindred  linea,  aa 
in  the  manual  equipment 

The  automatic  exchange  ia  nerer  outgrown;  it  never  haa  to  be 
“acrapped**  and  replaced  by  a  complete  new  one,  aa  with  the  manual. 
Yon  Juat  add  to  it  aa  you  do  to  a  aectional  book-caae. 

All  theae  pointa  bear  upon  the  etnhility  and  value  of  your  tele¬ 
phone  accuritiea.  They  mean  dividenda  to  jraa 
Over  ninety  per  cent  of  all  the  large  ordera  placed  during  the 
paat  few  yeara,  either  for  new  inatallationa  or  replacementa,  have 
been  for  our  automatic  ayatem,  and  all  the  eompaniea  adopting  H 
have,  from  the  increaaed  earainga,  been  able  to  pay  the  intereat  on 
their  bonda  and  a  good  dividend  on  their  atock. 

Our  Automatic  ayatem  haa  been  adrated  in  the  following  citiea: 
Aberdeen,  S.  D.  Florenoeville,  N.  B.,  Can.  Perry,  N.  Y. 

Akron,  Ohio.  Grand  Riqiidit  Mich.  Portiud,  Me. 

Albuquerque,  N.  M.  Haatinga,  Neb.  Portland,  Ore. 

Allentown,  Pa.  Havana,  Cuba.  Princeton,  N.  /. 

Auburn,  Me.  Hazleton,  Pa.  Riveraide,  Cal. 

Auburn,  N.  Y.  Hopldnaville,  Ky.  San  Diem,  Cal. 

Battle  Creek,  Mich.  Joneaboro,  Ark.  Santa  Monica,  Cal. 

Bellingham,  Waah.  Lake  Benton,  Minn.  Sawtelle.  CaL 

Berlin,  Germany.  Lewiaton,  Me.  Sioux  City  Iow& 

Buxton,  Iowa.  Lineoln.  Neb.  South  Bend,  lad. 

Cadillac,  Mich.  Loa  Angelea,  Cal.  St.  Marya,  Ohio. 

Chicago,  HI.  Mancheater,  Iowa.  Tacoma,  Waah. 

Gayton,  Mo.  Marianao,  Cuba.  Toronto  J^,  Can. 

Geburae,  Texaa.  Medford,  Wia.  Traverae  Uty.  Mich. 

Columbua,  Ga.  Miamiaburg,  Ohio.  Van  Wert,  Ohio. 

Columbua,  Ohio.  Mount  Olive,  II.  Watch  Hilla.  R.  I. 

Dayton,  Ohio.  New  Bedford,  Maaa.  Wauaau,  Wia. 

El  Paao,  Texaa.  Oakland,  CM.  Weaterly,  K.  L 

Pall  River,  Maaa.  Ocean  Park,  CaL  Wilmington.  DeL 

Ferguaon,  Mo.  Pentwater,  Mich.  Yuma,  Arizona. 

Automatic  Electric  Company,  ''"SicaSo.VTT*** 


I.  The  Transformer  Cabinet  containa  all  necessary  switches, 
fuses,  etc. 

а.  Pole  Changer  Cabinet  and  Transformer  Cabinet  separate. 

3.  Can  be  put  in  different  rooms  if  desired. 

4.  Sold  separately  or  complete. 

5.  No  additional  apparatus  needed  on  Power  Board  already  installed. 

б.  Can  be  used  on  Common  Battery  or  Magneto  Systems. 

Sand  for  “Foldor  No.  3-D”  CORRESPONDENCE  SOLICITED 

KELLOGG  SWITCHBOARD  A  SUPPLY  COMPARV 

CONGRESS  AND  GREEN  STSm  CHICAGO,  ILL. 

BBZHCU  OrriCEBi 

HXW  Toax,  X.  T..  11s  XMua  StrM*  CLITELARD,  OHIO.  ElMtrle  BalMlu 

PHILADELPHIA,  PA  ,  Ee]r«tmM  TeL  BMf.  LOB  ANOELEB,  CAL.,  BIB  W.  BoMsd  8U 


TELEPHONES 

SWITCHBOARDS 


IS  YOUR  TIME 
WORTH  SAVING? 


PROTECTIVE 

APPARATUS 


Then  put  a  Telephone 
In  Your  Residence. 


LARGE  and  SMALL 
EXCHANGES 


NEW  YORK  TELEPHONE  CO. 
15  Day  StrMt. 


AMERICAN  ELECTRIC  TELEPHONE  CO. 

State  and  64th  Sts.,  Chicago,  111. 


Do  Y  ou  Want 
More  and 
Better  Business? 


tone  District  Manager 


USE  THE  BELL 


Then  tee  to  it  at  once  that 
you  are  properly  telephoned. 

Have  you  lines  enough?  Busy 
reports  lose  business. 

Have 'you  stations  enough? 
Beware  of  false  economy. 


The  Bell  Telephone 

Company  of  PhiUdalphla 


ELECTRICAL  WORLD. 


THE 


American 
Bell  Telephone 
Company 


125  Milk  street 


Boston,  Mass. 


QUALITY  COUNTS  FOR  MUCH 

.  It  is  recognized  and  appreciated 
and 

Has  made  Stromberg-Carlson  Apparatus  famous. 


Telephone 

Apparatus 


For  all 
Classes  of 
Service 


It  is  clearly  the  leader  in  Quality,  Efficiency, 
Reliability  and  Sales. 

Knowledge  and  long  experience  have  produced 
these  qualities,  which  are  essential  to  success.  Why 
not  let  Stromberg-Carlson  give  you  advice.  It  is 
yours  for  the  asking. 

Write  to-day  for  Bulletin  No.  15-D. 

Stromberg-Carlson  Tel.  Mfg.  Co. 

Rochester,  N.  Y.’  Chicago,  111. 


LE  VALLEY  BRUSHES 


have  been  the  standard  for 
years.  Imitated  but  never 
equalled. 

Commutators  last  five  times 
lonaer  with  Le  Valley  brushes. 

Le  Valley  Brushes  last  four 
times  loncer  than  any  others. 


iiAioc  Le  Valley  Vitae 
Carbon  Brush  Co. 

119-1S5  laat  414  Si. 
Maw  TarK 


THE  JORDAN  COMMUTAIOR 
TRUING  DEVICE 

For  truing  commutators  without  remoying 
armature  from  dynamo  or  motor. 

QBfi  The  life  of  your  commutator  will  three 

IBjH  tiujck  a.  long  if  you  use  thia  devibe  in  place 

of  old  time  truing 

^  m  methoda,  aa  there 

ia  no  waate  from 
A  taking  the  nn- 
neceaaaruT  large 
cuta  which  ahartcn 
the  life  eamnra- 
Wi  tatera,  and  there 
^  ^  ia  no  danger  of 

short  •  dieting 
9  commutator  with 

^  copper  chipa,  drag* 

^g  acroaa  inan* 

Patented  Apbil  a6.  1898. 

Manufactured  By  JORDAN  BROS.  '* 


Constant  Voltage  Means  Economy 
PUSEY^jVOLTAGE  KEGULATOSS 

Keep  voltage  or  current  steady 
Simple  in  design  and  perfect  in  construction. 

Write  for  particulars. 

PUSEY  VOLTAGE  REGULATOR  CO. 


FIDELITY-VLDG. 


ARMATURE  COILS  ARD  FIELD  COILS 

COMMUTATORS:  R««.  R«SIU4.  As«««bl*4 

ARMATURE  REWIRDIRO  ARD  REFRIRIRI 

ALL  WORK  QUARANTRKD 

The  Van  Dorn-Elliott  Electric  Co< 


PHILADELPHIA,  PA. 


W  w  T  w  w  w  w->  8».OMMr  t*8TOCET  a  HBOE 

flCWik  electrical  MAfMJfACTURING  CO.,  114. 


BlccWloalaad 

Machantcat 

Englnaataiid 

Draughrnman 


Bvarjr  Syet— 
Rapalrlng 
Re.wln4lnc 
Ra-conatiwcttoa 


TtUphofu  No.  gn 

35  N.  J.  RAILROAD  AVB.  Opp.  Market  St.  Railroad  Depot  NEWARK.  N.  J. 
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NEW 


BO  OKS 


8vo«»  Cloth,  80  Pages,  79  Illustratloas  Price  $1, 


Continuous  Current  Armatures 

Their  Winding  and  Construction 

A  Handbook  for  Siudtnts,  Designers  And  All  PrActicAl  Men 

BY 

C  KINZBRUNNER,  A.M.LE.E. 

CONTENTS. 

CHAPTER  I. — I.  Introduction.  ».  The  Commutator.  ).  Tjrpes  of 
Windings.  4.  Explanation  of  Terms.  5.  Drum  Windings — (a)  Par¬ 
allel  Windings;  (o)  Series  Windings;  (c)  Series  Parallel  Windings. 

CHAPTER  II. — Construction  of  Drum  Windings,  i.  Hand  Windings, 
a.  Bar  Windings-^(a)  Erolute  Windings;  (h)  Barrel  Windings; 
(c)  Former  Windings 

CHAPTER  III. — Construction  of  Armatures — (a)  The  Core;  (b)  Me¬ 
chanical  Construction.  Index. 


JUST  ISSUED 

8to,,  Cloth,  80  Pages,  89  Illustrations  Prtce  $1.50  Net 


Alternate  Current  Windings 

Their  Theory  and  Construction 

A  HAndbook  for  Students,  Designers  And  All  PtacHcaI  Men 

BY 

C.  KINZBRUNNER,  A.M.I.E.E. 

CONTENTS. 

CHAPTER  I. — The  Production  of  Alternating  Currents.  i.  Single 
Phase  Currents,  a.  Multijihaae  Currents. 

CHAPTER  II. — Alternating  Current  Windings,  (a)  Wave  Windings; 
Single  Phase  Windings;  Two  Phase  Winoings:  Three  Phase  Wind¬ 
ings.  (h)  Loop  Windings:  Single  Phase  tendings;  Two  Phase 
Windings;  Three  Fhase  Windings. 

CHAPTER  III. — Continuous  Current  Windings,  i.  Loop  or  Parallel 
landing,  a.  Wave  or  Series  Winding.  3.  Series  Parallel  Wind- 

CHAFFER  IV. — Dissolved  Continuous  Current  Windings.  Example  I. 
Example  II. 

CHAPTER  V.— Multiphase  Windings. 

CHAPTER  VI. — The  Construction  of  Alternating  Current  Windings. 
Chapter  VII. — The  insulation  of  Alternating  Current  Windings. 
Liar  or  Symbols.  Index. 


8vo*,  Over  220  Illuatratlons,  Ready 

Price  84.00  Net 

ELECTRiaTY  METERS 


Their  Construction  and  Managfement 

A  Thoroughly  PtacHcaI  MAnuAl  for  CentrAl  StAtion  Engineers, 
DistribuHng  Engineers  And  Students 

BY 

C  H.  W.  GERHARDI 

This  valuable  Practical  Manual ‘on  the  Management  of 
Electricity  Meters,  which  will  form  a  volume  in  "Thb 
Eucteician"  Series,  will  be  ready  next  week.  The  Author 
has  had  many  years'  exceptional  experience  with  Electricity. 
Meters  in  connection  with  the  Meter  Department  of  the 
largest  electricity  supply  undertaking  in  the  Kingdom.  Mr. 
Gerhardi’s  intimate  acquaintance  with  the  working  of  all 
existing  meters  on  the  market  and  with  the  details  of  their 
construction  and  management,  is  a  guarantee  that  the  book 
will  meet  the  requirements  of  those  engaged  in  work  in 
which  the  Electricity  Meter  forms  an  essential  part  In  the 
division  of  the  book  devoted  to  “Testing"  Mr.  Gerhardi’s 
unique  experience  will  prove  of  the  greatest  service  to  supply 
station  engineers  and  managers. 

Vhm  full  ChApters  on  TESTING,  And  PRACTICAL  HINTS  to 
SMETER  INSPECTORS,  &c. 


Currents.  Theory  of  the  Wattmeter.  Effect  of  Self-Induetaace. 
ral  Conditions  to  be  Satisfied  by  Alternate  Current  Instrumenta.  The 
Dyaamo  U'.ed  as  an  Alternator.  Transformers.  Ratio  of  Transforma¬ 
tion.  Induction.  Motors.  Squirrel-Cage  Instruments.  Alternator  Used 
as  a  Motor  Synchronism.  Regulation  of  Alternators  and  Transformers. 
Resistance  Measurements  of  Alternating  Current  Machinery.  Assam]^ 
tion  Underlying  Approximate  Theory  of  Induction  Motors.  Experi¬ 
mental  Data  Required  for  Construction  of  Circle  Diagram.  Determina¬ 
tion  of  Hysteresis  Loss.  Generator  Action  of  Induction  Motor  at  Hy- 
persynchronous  Speed.  Phase  Relation  of  Stator  and  Rotor  Currents. 
Rotary  Converters  and  Their  Uses.  Compensated  Motor.  Index. 


NINTH  EDITION,  REVISED 

\2  Mo.,  Cloth,  178  Pages,  Illustrated  Price  $2,50  Net 


The  Management  of  Accumulators 

A  Practical  Handbook 

An  Edition,  Mostly  Re-mritten,  of  Volume  L  of  "  Electric 

.  Light  InstAllAtions. " 

BY 

SIR  DAVID  SALOMONS,  Bart*  M.A. 

EXTRACT  FROM  PREFACE 
This  book  aims  at  filling  a  g^p,  which,  in  practical 
scientific  literature,  is  very  noticeable.  It  presents  to  the 
reader,  a  general  survey  of  the  practice  of  Electric  Lighting 
and  Management  of  Accumulators,  with  such  recommenda¬ 
tions  as  are  likely  to  assist  him  in  obtaining  successful  results. 

The  writer  feels  confident  that  the  directions  here  laid 
down,  if  carefully  followed,  will  prove  of  great  service,  so 
that  professional  advice  will  very  rarely  be  required.  In 
fact,  this  little  book  is  the  outcome  of  years  of  labor,  and  of 
an  almost  countless  number  of  experiments,  undertaken 
without  considering  trouble  or  cost;  for  solely  in  this  manner 
can  reliable  results  be  obtained.  Only  those  types  of  cells 
largely  in  practical  use  are  dealt  with.  The  many  other  types 
that  exist  would  be  more  properly  described  in  a  history  on 
the  subject  which  this  little  treatise  is  not  intended  to  be. 

CONTENTS. 

Introduction.  Index  of  Terms.  Desertion  of  Cells  snd  their 
Mode  of  Employment.  Setting  Up  the  Cells  and  the  Aoeumulator 
House.  Charging — Storage  Capacity  of  Various  Cells — We^^ht  per 
h.p.-hour  Capacity  of  Various  Accumulators.  Discharging.  Failiires; 
their  Causes  ana  Remedies.  Testing  a  Section.  Summary.  Index. 


D.  VAN  NOSTRAND  COMPANY 

Publishers  and  Booksellers 

23  MURRAY  AND  27  WARREN  STREETS,  NEW  YORK 


.  V  ■  i  •  ;»>t 


Rotary 

Converters 


Built  in  aJI  Capacities 


Good  Commutation 
Large  Overload  Capacity 
Least  Tendency  to  Hunt 
Modern  Design 


1,000  K.W.  Rotery  Converter. 


NATIONAL  BRAKE  &  ELECTRIC  COMPANY, 

AMLWAUKEE,  U.  S.  A. 

CHICAGO 


General  Sales  Office :  519  First  National  Bank  Bldg. 


We  are  now  offering  an 

Entirely.  New  and  Novel  Type  of  Polyphase 

Induction  Motor  in  sizes  up  to  and  includ¬ 
ing  seven  and  a  half  horse  power.  Bulletin 
149,  which  will  be  sent  free  upon  application, 
contains  a  full  description  and  illustrations. 


Kansas  City  Cincinnati 
San  Francisco  St.  Lx)uis 


Seattle 

Omaha 


Cleveland 

Chicago 


New  York 
Philadelphia 


Boston 

Atlanta 


Detroit 

Minneapolis 

Indianapolis. 


Electric 

M’F’G 


Pittsfield 

MASS. 
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A 

COMPLETE 

INSTALLATION 


Hotel  Astqr— New  York  City 


For  Complete  Installation 

Note  Previous  and  Successive  Issues 


Booster 

Sets 


Western  Electric  Co. 

Chicago  New  York  St.  Paul  Philadelphia 

St.  Louis  San  Francisco  Cincinnati 

Denver  Kansas  City  Pittsburg  Los  Angeles 


o 


V 


4>'S’Vf  (  «? 


Light  and  PowER-^PiiWir  Serv%c4 


4^  la  BabMU  l)n{Miiur«  llorrMown* 

^  A  Good  Recofd.  ;, 

"  There,  is  some  reason- in  using  a 
-’t'power  that  witi  run  steadily  for 
three  >  ears,  every  day  hi  the  year 
j.;  .with  the  exception  bf*^Sunwys,- 
without  a  stop  or  a  *bre^.  and  whh- 
.  ;  pnt^a  doIljar*s  worth  of  expense  for 
rt^irs.  iTiat  is  the  record  of  the 
V;  eiectrically  cmerated  elevator  ma- 
chinert’  in-  the  ;  Babbitt  Building, 
Morristown,  N.  -J,,  which  was  in¬ 
stalled  by  the  t'nit^  Electric  G^hi- 
p»y  three  years  agjo.  .  .  ^ 

The  motor  in  use  is  a  ip  h.  p. 
Wagiu-r.  - 


Wagner  Electric  Mfg.  Co. 

Main  Office  and  Factory  ST.  LOUIS,  U.  S.  A. 


Wagner  Motors  are  so  sim¬ 
ple  that  there  is  nothing  to 
get  out  of  order.  They  will 
run  for  24  hours  a  day,  365 
days  a  year,  for  an  indefinite 
number  of  years  without 
trouble.  They  only  require  an 
occasional  oiling. 

Our  bulletin  No.  75-D  tells 
the  whole  history  and  should 
be  in  your  hands. 


DISTRICT  OFFICES  IN  ALL  THE  PRINCIPAL  CITIES 


Established  1820 


Low  Voltage  Generators 

From  50  to  6,000  Amperes. 

For  Electroplatinjf  and  Electrolytic  Work 


Motors  and  Dynamos 


Rheostats,  Voltmeters,  Electrical  Instruments  and 
Appliances,  Mechanical  Plating  Apparatus,  Electro¬ 
platers’  Ohemicals,  Anodes  -  of  All  Metals,  Cold 
GalTaniaing  Outfits  (Electrical).  . 

The  HANSON  &  VAN  WINKLE  CO. 

MAIN  OFFICE  AND  FACTORY 

2lf-221  Market  Street,  Newark.  N.  I,  U.  S.  A. 

Enoch  I  Writ*  for  Balletinc 

Chicoge  III.  and  Catalognea 


for 

Direct  and 
Alternating 
Current 


BUR-KE  ELECTRIC  COMPANY 

Mean  Office  a^nd  Works,  ER|E.  PA. 


DYNAMOS 

For  Lighting, 
Plating,  Power. 

Alternating  Current 

MOTORS 

For  Elevaton, 
Cranes,  Power. 

All  Machinery 
Guaranteed.  Will 
Give  Thirty  Days’ 
Trial  on  any 
Machinery. 
Recharging  Antotnohile 
Motors 

Highest  Efficiency 
Send  for  Catalogue 
and  Prices. 


Djiaaol  H  Motors 

LINCOLN*  ELECTRIC  COMPANY.  ciVveTaT  a.o. 

H.  C.  TUNNSLL,  N.  Y.  Repr.,sO  Mechanic  Street,  Newark,  N.  J. 


ELECTRICAL  WORLD. 


Motors  and  Gen¬ 
erators: — For  cool 
and  comfortable 
running,  for  ability 
to  stand  long  con¬ 
tinued  overloads, 
there’s  not  another 
line  made  to  equal 
them. 

Get  our  bulletins. 


WorKs  and  General  Offices,  Garwood,  N.  J. 

New  York  Office,  149  Broadway  Branch  Offlcot 
Philadelphia.  ChicaSo,  Boston,  London 

dt.  L  •ulB  ArdBts,  The  Pan  Bectric  d.  A  A.  Co.  C^eToland  Afent,  David 
Oaahr,  IMl  dehotiald  Md’r.,  •rand  Bapldi,  Mich.,  Terry  Bendlnf  Bns’s.  Oon. 
Oo.,  46  Powers  Theatre  Block.  H.  E.  Cole  A  Co.,  lt3S  Park  Bldf.,  PlttobarA, 
Pa.  Oee.  W.  Thornburfk,  ISlt  Slxteeixth  8t.,  l>enver,Co*o. 


You  Can  Take  the 
Yale  &  Towne  Electric 
Hoist  to  Its  Work  , 


Much  of  the  value  of  the  Electric  Hoist 
lies  in  its  portability.  Not  only  can  it 
easily  be  moved  about  from  place  to  place, 
but  it  just  as  easily  can  be  kept  in  com¬ 
munication  with  its  base  of  supplies  by  a 
little  simple  wiring  to  carry  the  current. 

It  can  be  used  on  a  hand  crane  or  a 
trolley,  attached  to  a  shear  pole  or  any 
similar  support  either  permanent  or  tem¬ 
porary,  in  shop,  warehouse  or  yard,  and 
can  be  used  with  economy  for  lifting 
light  or  heavy  leads. 

Send  for  Catalog  E 

The  Yale  &  Towne  Mfg.  Co. 

9  Murray  Street,  New  York 


The  more  a  man  knows 
about  electric  motor 
design — 

The  easier  it  is  to  sell 
him  Crocker-Wheeler 
machines. 
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electrical  world. 


BARRIETT  motors 


PURCHASERS  keep 


ELECTRO- DYNAMIC  CO. 

Ollie*:  II  Piai  STREET,  HEW  TORE 
Works:  Ba|onno,  N.  J. 

Philadelphia,  Arcade  Bldg.;  St.  Louis,  7th  .&  Hickory  Sts.;  Los  An* 
geles,  116  E.  5th  St.;  San  Francisco,  102  Howard  St.;  Norfolk, 
Va.,  Atlantic  and  Plume  Sts.;  Pittsburg,  Pa.,  1201  'Westinghouse 


INTER-POLE 

VARIABLE  SPEED  MOTOR 


FIND  them  good 


IT  will  pay  you 
GOOD  bonus  for  sales 

TYPE  F 

THE  BARRIETT  ELECTRIC  MEG.  CO. 

CINCINNATI,  0.,  U.  S.  A. 


WIN  stand  1007^  overload 
without  sparking 


MOTORS 


ARE  .STANDARD  FOR  THE 


INDIVIDUAL  MOTOR  DRIVE 


WAtson 

Motor 

Driving 

Milling 

MAchine 


Write 

For 

Bulletin 
No,  59 


Manufactured  by 


TUE  MECHANICAL  APPLIANCE  CO 


FACTORY:  MILWAUKEE,  WIS. 


CHICABO  OFFICE 
010  Celsif  lellBlig 

ST.  LOUIS  OFFICE 
not  Ckenicil  IlSf 


OERTER  OFFICE 
1S22  CMrt  Flics 
SIR  FRARCISCO  OFFICE 
Rialto  RIRf 


REV  TORI  RFFICE 
IM4  RadliiRIII 
FinSIMI  OFFICE 
IS  IckmIRi  IIR|. 


Typa  K  to  20  H.  P. 


ECK 

MOTORS 

l-24H.P.to20II.P. 


ECK  DYNAMO  AND  MOTOR  WORKS 

BELLEVILLE,  N.  J.,  D.  S.  A. 


We  call  them  MyLTI-SPEED  bccauae  epeed  cbanaea  'are  not 
■adc  by  etcpa,  but  an  absolutely  unbroken  range  u  fnmlaliad 
between  the  higheet  and  lowest  pointa— in  o^r  words,  erery 
iniu[inakla  speed  is  given  within  these  limits. 

Iney  will  carry  fuU  load  at  all  speeds  witiiin  their  range  witb' 
eart  aparUag,  with  an  efficiency  practically  as  high  at  one  epead 
aa  another.  These  resnlts  are  arrived  at  withont  use  of  rheostats 
or  controUera.  Let  ns  mail  you  further  details. 


STOW  MEG.  CO.,  BlnghamtOP,  N.  Y 


Ganaral  Enrapcaa  Agents,  SELIG,  SONEKTHAL  ft  CO.,  Vf 
Queen  Victoria  St,  London,  Eng. 


Bulletins 


on  request. 


Triumph  Electric  Company, 


Main  Office  and  Works:  Cincinnati,  Ohio,  U.8.  A 
Branches  in  all  largo  cities. 


“THE  STANDARD  *  MOTORS 


We  are  making  20  Standard  Motor  Frames  for 
all  kinds  of  work  —  open,  gauze  enclosed  or  solid 
enclosed,  vertical  shaft,  back  geared,  variable  speed, 
with  sliding  base,  or  with  broad,  flat,  planed  feet — 
in  short,  any  kind  of  Motor  you  want  of  15  HP. 
to  1-30  HP 

We  have  made  over  12000  of  these  standard 
Motors,  and  we  know  the  small  Motor  business  as 
few  ever  can.  “The  Standard’*  Motors  are  made 
right.  Our  engineering  advice  is  yours  for  the 
asking ;  state  your  case. 


Main  Office  nnd  Works;  Springfield,  Ohio 


New  York:  66  Cortlandt  St. 

Boston:  235-237  Congress  St. 
Philadelphia :  730  Witherspoon  Bldg. 
Dallas:  Opera  House  Bldg. 


Baltimore:  513  American  Bldg. 
Chicago:  1107  Fisher  Bldg. 

St.  Louis*  nth  and  Locust  Sts. 
Los  Angeles:  278  So.  Main  St 


ALLEN  ELECTRIC  COMPANY 

15  3  -15  9  S.  JEFFERSON  STREET,  CHICAGO 

Dynamos  and  Motors  Construction  and  Repairing 
MANUFACTURERS  OF 

ELECTRIC  RAILWAY  SIGNALLING  SYSTEMS 


Electric  Motors  for  all  Power  Purposes 
Direct  Current  Self-Starting  Motors 
Electric  House  Pumps 
Ventilating  Fans 

Wiring  for  all  Branches  of  Electric  Service  Arm 


Blowers 

Sewage  Ejectors 
Air  Compressors 


Armature  Winding 


General  Electrical  Repairing 


TRIUMPH  STEEL  FRAME  MOTORS; 


Universal  in  their  application. 

Most  up  to  date  in  construction. 

Rating  liberal,  and  every  motor  guaranteed 


ELECTRICAL  WORLD. 


Why 

Morse  Silent  Chains 


For 


Electric  Motor  Drives  require  a  peculiar  type  of  chain,  a  chain  that  may  be  speeded 
up  very  high,  a  chain  that  will  stand  severe  service  and  which  will  require  but  a  slight 
amount  of  lubrication.  This  last  is  very  important,  as  a  high  speed. chain  is  apt  to  throw 
off  its  lubricant.  Morse  Silent  Chains,  however,  are  so  constructed  that  scarcely  any 
lubrication  is  necessary,  the  Rocker  Joint  being  made  of  two  pieces  of  hardened  tool  steel 
so  arranged  that  one  rocks  or  rolls  on  the  other.  Such  a  joint  is  almost  frictionles^  and 
is  well-nigh  indestructible.  As  an  instance  of  the  great  economy  possessed  by  this  type  of 
construction,  our  Chains  have  maintained  an  efficiency  of  over  98}^  per  cent  and  will  save 
their  cost  within  a  year. 

Send  for  BOOKLET  No.  7 


Morse  CKain  Company 


Tr\imansburg,  N.  Y. 


Licensees  for  Great  Britain  and  Europe: 

THE  WESTINGHOUSE  BRAHE  CO.,  Ltd.,  82  YorK  Road,  King’s  Cross,  London,  N. 


Electric  Motor  Drives 


N.  E.  MOTORS 

DTIMOS.  STORABK  BRTTERIIS.  Beat  !■  the  Werld. 

Witts  Isr  Catetoause  and  Prioae 

THE  NEW  ENGLAND  MOTOR  CO. 

LOWELL,  MASS. 


Electric 

Air 

Compress¬ 

ors 

For  Factories, 
Lighting  Stations. 
Saloons, 

Air  Brush  Artists, 
Physicians, 

Barber  Shops, 
Cleaning, 

Heat  Regulating 
Systems. 


Grinding  and 
Polishing  Motors 

For  Dentists,  Jewel¬ 
ers,  Toolmakers, 
Silversmiths,  Ma¬ 
chine  Shops,  etc. 
Write  for  Bulletin 
E.  L. 


VICTOR  ELECTRIC  CO. 

55-57-59-61  Markst  St.,  Chicago 


JENNEY  ELECTRIC  MFC.  GO. 

INDIANAPOLIS,  IND. 


Motor  Equipments  for  Printing. 
Engraving  and  allied  machinery 
a  Specialty 


SINGLE  PHASE 
MOTORS 

SELF  STARTING 
UNDER  LOAD 
adapted  to  floor, 
side  wall  or  ceiling 
suspension.  Verti¬ 
cal  and  Back  gear-  ' 
ed  Motors  a  spe¬ 
cialty. 

Bulletin  No.  606. 

CENTURY  ELECTRIC 
COMPANY, 

ST.  LOUIS,  MO. 


^r'fmmuuzrm 


Highest  commercial  eHioienoy— In  other  wordsi  these  drills  consume  less  energy 
and  develop  more  power  than  any  other  portable  drill  on  the  market. 


Minimum  weight  and  dimensions. 


Superior  Mechanical  and  electrical  design  and  construction  combined  with  highest 
grade  '.of  material  and  workmanship  throughout. 


Write  for  full  description. 


Slar  1  M.  3-19  with  Telescopic 
Feed  Screw. 


WOUND  FOR  110  AND  220  VOLTS  D.  C.  ONLY-CAP  3>8  TO  2  1*2  INCHES. 


ALL  DRILLS  CIVEN  A  WORKINC  TEST  AND  A  HIGH  TENSION  ELECTRICAL  INSULATION  TEST  BEFORE  LEAVING  THE  FACTORY. 


NEW  YORK 


CHICAGO 


/  We  wish  to  call  vour  attention  to  a  COMPLETE  LINE  of 


POLISHING  AND  GRINDING 
...  MOTORS  ... 


No  experlment'.fully  developed— fully  guaranteed  In  every  respeot 


THEY  ARE  ABSOLUTELY  THE  BEST,  WE  KNOW  IT,  and  YOU 
WILL  ALSO,  if  you  give  them  a  trial.  They  have  RIBS  but  DO 
NOT  HAVE  A  BIG  BODY  to  interfere  with  the  work 

ASK  FOR  BULLETIN  1666 


NORTHERN  LIGHTING  OUTFITS 

Northern  Dynamos  are  so  desipned  that  they  can  be  readily  con¬ 
nected  to  most  any  make  of  enpine.  They  are  so  simple  that  any¬ 
one  can  operate  them,  thus  making  them  very  desirable  for  opera¬ 
tion  in  isolated  plants. 

Booklet  No.  40-A-7  shows  numerous  applications  of  Northern 
Dynamos  to  various  types  of  engines. 

NORTHERN  ELECTRICAL  MFC.  CO.,  EnKlneeri.  Manuficturirs.  Madison  WIs.,  U.S.R. 

425  Monadnock  Block,  Chicago.  Ill.  29  Broadway,  New  York. 
69-75  New  Montgomery  St.,  San  Francisco,  Cal.  21  E.  Fifth  St., 

St.  Paul.  Minn.  1256  Wells  Bldg.,  Milwaukee,  Wis.  801  Land 
Title  Bldg..  Philadelphia,  Pa.  200  Efiiiitahle  Bldg..  Boston.  Mass.  679 


Noise  Annoys 


and  oever  adds  to  the  efficiency  of 
productiveness  of  a  shop  or  power 
plant.  The  noise  of  whirring,  grinding 
gears  can  be  eliminated  by  means  oi 


New  Process  Raw  Hide  Gears 


An  efficient,  durable,  noiseless,  en¬ 
closed  motor.  Has  self -aligning,  bronxe 
bearings,  and  laminated  wrought  iron 
field  and  armature.  If  you  want  the 
best,  write: 


They  also  reduce  vibration,  wear  like  iron  and  mesh  with 
your  old  gears.  Ask  for  Catalog 

New  Process  Raw  Hide  Co. 


THE  ELBRIOGE  ELECTRICAL  MFG.  CO 

Elbridge,  N.  Y.,  U.  S.  A. 


Syracaao.  N.  T. 


OcpjriKbt  im: 


1, 


ELECTRICAL  WORLD 


car.pe:nter.’s 

Machine  Screw  Taps 


Have  been  the  Acknowledged  Standard  for 
more  than  a  Quarter  c»  a  Century* 
They  have  No  Superiors*  Quality  and 
Price  Guaranteed* 

SEND  FOR.  CATALOG 

J.  M*  CoLTpenter  Totp  CLiid  Die  Co. 

PAWTUCKET.  R.  1.,  V.  8.  A. 


American  Bridge  Company 
of  New  York 

Structural  Steel  for  Every 
Purpose. 


AnnuoLl  CapaLcity  700.000 
Tons. 

General  Offices: 

42  BroaLdwdLy  New  York 


We  Have 
A  Way 


Ira,  of  making  these  little 

JL  ^ 

^  1—1  JMMffWia  appeal  to  you  if  you  will 

permit  us  to  tell  about 
aT*  cheaply 

- — -  that  you  will  be  surprised 

when  you  see  our  estimate.  Write  us. 

THE  NATIONAL-ACME  MFC.  CO. 


Br«nchM 

Botton  176  PnlcralSt. 
Allan t«,  Etnplr*  Bid  g. 


CLEVELAND,  0. 

N«w  Yeik 
95  Lib«t«7  St. 


Wcittrn  OHIc*  ft  Warchouaa 
56  Well  Waihingtcn  St. 
Chicago 


T 


Special  Screws 
and  Special  Parts 


GEQ  OHILL®  ^ 

Boston 


©frltirijittffnfr  €lia1rir€innpmqt 

P.  O.  Box  1 64,  Richmond,  Va. 

MANUFACTURE 

Induction  Motors,  1  to  50  H.  P.,  prompt  deliveries. 
Direct  Current  Motors,  I  to  50  H.  P. 

Generators,  both  D.  C.  and  A.  C.,  ^  K.  W.  to  30  K.W. 


Arc  Lamp 
Poles 


IRON  ARC 
LAMP  POLES 

ELECTROLIERS 

QAS  LAMP 

POSTS 

BRACKETS 


Catalogues  and  price  liats 
on  application. 

The  J.  L.  Mott 
Iron  Works 


IT  isn’t  necessary  NOW  to  run  a  pump  or  a 
compressor  continuously  just  because  you  drive 
it  with  an  induction  motor.  Let  the  motor  run ; 
let  an  Accelerator  automatically  start  and  stop  the 
apparatus  as  required. 

Saves  wear  on  the  pump  or  compressor;  cuts 
down  current  bills. 

Let  us  send  you  the  catalog  that 
describes  this  new  magnetic  clutch. 


M*90  Bcekman  Street 
NEW  YORK 


ELECTRICAL  WORLD. 
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Robins  Belt  Conveyors  Handling  Gas  Coal. 

Robins  Conveying  Machinery 

at  INDUSTRIAL  PLANTS 
for 

CONVEYING,  ELEVATING  &  DISTRIBUTING 

Coali  Coke,  Cemanti  Sandi  Slona  and  Ashes 

Send  us  the  details  of  your  problem  and 
we  will  submit  drawings  and  estimates. 


Robins  Conveying  Bolt  Co. 

15  Park  Row,  New  York. 

Railway  Exchange  Building,  Chicago.  5.3  State  Street,  Boston. 
Frick  Building,  Pittsburgh. 


Coal-and 

Ashes- 

Handling 


Every  manufac^ 
turing  and  power 
plant  should  have  a 
quick  and  econom¬ 
ical  equipment. 

A  Link-Belt  in¬ 
stallation  in  many 
cases  pays  for  it¬ 
self  within^  short 
time  by  its  speed, 
efficiency  and  econ¬ 
omy  of  operation. 

Illustration  shows 
coal  and  ash-han- 
d  1  i  n  g  equipment, 
employing  the 
Dodge  Conveyor, 
installed  for  the 
Penna.  R.  R.  So. 
Altoona,  Pa. 

Write  for  book. 


THE  LINK-BELT  ENGINEERING  CO. 
Philadelphia 

N«w  York  Pittsburgh  Chioago 

49  Dsy  St.  Park  Bldg.  Ths  Link-Bsit  Mohy.  Co. 


Si 


ir— J 


ji  .L 


Electric  hoist  has  3,000  pounds  capacity  at  sixty 
feet  per  minute,  and  the  travelling  speed  is  800  feet 
per  minute.  Operator  raises  and  lowers  himself 
with  load,  and  also  attends  to  the  loading  and  un¬ 
loading  of  the  machine.  Mason  Machine  Works, 
Taunton,  Mass. 

All  Kinds  of  Matsrial  Can  Bo  Transportod  By  Tslphorags 

Write  for  Booklet  53. 

United  Telpherage  Department 

Th«  Dodge  Coal  Storage  Co. 


Philadelphia,  Hunting  Park  Ave. 

and  A  &  R.  Ry. 

New  York,  ag  Dey  St. 

Chicago,  39tn  St.  and  Stewart 
Ave. 


Boston,  164  Federal  St. 
Pittsburgh,  1501 -a  Park  Bl^. 
Portland,  Oregon,  309  McKay 
Bldg. 


Plant  of  the  Chicago  and  N.  W.  Ky.  at  Escanaba,  Mich. 

We  are  experts  in  reducing  the  cost  of 
handling  coal  and  ashes.  We  make  convey¬ 
ors,  hoists,  elevators,  and  anything  else  that 
may  be  required.  Even  the  little  problems 
should  be  solved  right. 

0 

Get  our  catalog. 

Mead-Morrison  Mfg.  Co. 

II  Broadway  New  York 


ifj  EFF  STY 

COAL 

ELEVATING  and 
STORAGE 

EQUIPMENT 


Designed  to  meet 
Kevairements 
Let  at  submit  plant  and 
ettimatet 
Mailed  free  with 
Catalodaet 

THE  JEFFREY  HFG.CO. 
COLUHBCS.  0.  D.  S.  A. 


New  YorK 
Boston 

Clereland  Arcade  Installation  St.  Louis 


Chicago 

Pittsburgh 

Denver 


BRO  WNHOIST  I  I  ELECTRIC  AiND  HAND  POWER 


Electric  Locomotive  Cranes  are  hav¬ 
ing  a  rapidly  increasing  sale  and  are  particu¬ 
larly  useful  around  power  stations  and  in 
fact  around  any  plant  where  electric  power 
is  available. 

THE  BROWN  HOISTINQ  MACHINERY  CO. 

Clerelandy  Ohio,  U.  S.  A. 

Manufacturers  and  DealKnert  of  oil  kinds  of  Hoistlas  Apporatue 
BRANCH  OFFICES ; 

New  York  ■  London  Pittsburg 


Watson-Stillman  Hydraulic  Tools 

If  you  want  hydraulic  tools, 
you  can  absolutely  depend 
fHnW  upon,  you  will  find  Watson- 

'OWl  Stillman  Hydraulic  Tools  nearest 

yp/tt  to  your  requirements. 

We  manufacture  Hydraulic 
Presses,  Motor  Lifts,  etc. 

Send  for  our  catalog.  Edition  I. 

WATSON-STILLMAN  GO. 


26  Cortland!  St.,  New  York 


453  The  Rookery,  Chicago 


Expanded 

Metal 


LOCKERS 


THE  O/fLy  HELIJ^VLE 


A  convenient  arrangement  for  loading  and  unload- 
i  ng  spools  of  cable  may  be  arranged  readily  with  a 

TRIPLEX  BLOCK 

as  the  lifting  mechanism.  A  little  pull  gives  a  big 
lift,  and  it  s  safer  than  the  ormnary  methods. 

YALE  &  TOWNE,  New  York 


CRANES 


HOISTS 


AC  OR  DC 


MOTORS 


CASE  iVI  FG.  CO. 

COLUMBUS,  OHIO 

HKW  TOOK  '  PITTSBCBflH  CHICiSO  CLETBLABID  81H  raiBCIBOO 
HeCUn,  BUuim'  a  C..  A.  W.  W/cMTC.  ¥.  8.  Hlekak  Chu.  K.8taBp  0  C.  Ull«7  a  Thwvtoa 
8tUbertr8t.  PwmnBukBM«.  Bldf.  ■•wEM<wiSBMt.  SSiajMSMaSt. 


MARIS  CRANES 


State  your  crane  requirements— maximum 
load,  head  space  and  about  the  height  of 
lift— and  we  will  submit  you  an  estimate. 

MARIS  BROTHERS,  Philadelphia,  Pa. 

Agantai  MANNING,  MAXWELL  A  MOORE 

Naw  York  Chicago  Boston  Pittsburg  Cleveland 


m 


WRITE  FOR  CATALOGUE  053 

THE  “HUNT” 
NOISELESS  CONVEYOR 

Costs  less  to  maintain  than  any  other 
t  conveyor. 

C.  W.  HUNT  COMPANY,  West  New  Brirhlos,  N.  Y, 


^(EGARDING  THE  ELECTRICAL  WORLD 
From  An  electric aI  instrument  maker  : 

“I  congratulate  myself  upon  the  fact  that  an  ad¬ 
vertisement  in  the  Electrical  World  should,  or  I 
am  very  much  mistaken,  reach  every  important 
user  of  electrical  apparatus  in  the  country.” 


m 


The  Stirling  Consolidated  Boiler  Co 


Successors  to  the  Plants  and  Water  Tube  Boiler  Business  of 


The  Stirling  Co 

Barberton,  Ohio 


The  Aultman  &  Taylor  Machinery  Co 

Mansfield,  Ohio 


Manufacturers  of 


Stirling,”  “A  and  T  Horizontal 
and  “Cahall  Vertical” 


Water  Tube  Boilers 

Superheaters  and  Stokers 


Works : 

Barberton,  O.  Mansfield,  O 


General  Office: 
Trinity  Building,  New  York 


e  1^  E  A  IM 

DEARBORN  WATER  TREATMENT, 

•t  off,  stops  corrosion  a’hd  foaming. 


mad*  to  suit  th«  case,  takes  off  the  scale,  keeps 
Send  gallon  of  water  for  analysis. 


SORGE-COCHRANE  SYSTEMS 

For  the  thorough  heating  and  purification  o(  water,  for  boiler  feed 
and  other  purpoies. 

COCHRANE  FEED  WATER  HEATERS 
COCHRANE  STEAM  SEPARATORS 
COCHRANE  OIL  SEPARATORS 
Send  for  Harrison  Safety  Boiler  Works 
Catalogue  SI59  M«rt]i  ITtli  St..  PUUielphla.  Pa. 


The  Williams  Steam  Trap 

Positively  removes  condensation  from  steam  lines. 
THE  WILLUNS  STEAN  PUMP  GOVERNOR 

regulates  the  operation  of  a  steam  pump,  no  matter  what 
service  it  is  employed  on. 

Our  catalog  explains  their  advantages. 

WILLIAMS  GAUGE  CO.,  Pittsburg,  Pa. 

‘39  Cortlaadt  St.,  New  York  1410  Fliher  Bliu.  ChicaS*.  Ill. 


BABCOCK  &  WILCOX 

Steam 

Superheaters 

Adapted  for  installation  with 
Babcock  &  Wilcox  boilers  without 
change  in  boiler  setting. 


85  LIBERTY  S  ' 

NEW  YORim 

CABl-C  ADORCSM 
NCW 

''CLOVE  BOXE^ 

ALL  FOREIGN  OFFICl 
•‘BABCOCK'^  J 


OIR  B00K‘3TE\M 


ATLANTA.  CA. 
^  1027  IHPIRE  ILOC. 

kND  MEXICO  CITY 
aUtC.  7AVENI0A  JUAMEZ 
^^AVANA.  CUBA 

Ub'.-  CAUC  HE  LA  HAVANA 


BOSTON 

IS  rCOCHAL  ST 

PHII.AOEI.RHIA 

NORTH  AMERICAN  BLOC 

SAN  FRANCISCO 

aa  FIRST  ST. 


^^WRUEANS 

in  fARONNE  ST. 

?liTS.^RCLU  - 

•RICK  ’ 


The  Babcock  &  Wilcox  Company.  85  Liberty  St.,  New  York,  will  send  an  illustrated  book  on  "STEAM”  to  all  interested,  upon  application. 


a 


w..,  ivwr\  J>r'C«.ir  ICA  I  K 


b:i  SINGLE  DUPLEX  &  ROTATl 
STEAM  AND  POWE 
jlMPlL  fOMPOUND  i  COlPObUD  (OHOtNSI 
ELEVATORAi  WATER  WORh 
PUMPING  ENGINE 


WAINWRIGHT 

EVENFLOW  HEATERS 

Have  corrugated  tubes  and  rapld»  even  flow  of  water. 

Thli  means  CLEAN  TUBES,  TIGHT  TUBES, 
and  STRAIGHT  TUBES,  All  heat  transmission 
records  broken. 

Send  for  catalogue  No,  6. 

Alberger  Condenser  Company 


AVIQ  FEED  WITER  DEtlEI 
U  I  lO  OIL-SEPARATOR  AID  PURIFIER 

Separates  oil,  water  and  steam  from  a  mixture  of  tks 
three  and  delivers  them  ready  for  future  use.  Heats  food 
water  to  sio*  without  causing  bach  pressure.  Removes 
hath  pressure  where  h  now  exists.  Seat  on  approval  Is 
prove  its  worth. 

towart  Noator  Ca.  II  iMtllk  An.  Baffala,  ■.  Y. 


95  Liberty  Street*  New  York 

Branch  Office,  205  La  Salle  Street,  Chicago 


THIS  MECHANICAL  DRAFT  ^HEEL 

i«  i8  ft.  6  in.  in  diameter  and  6  ft.  wide.  It  is  to  be  overhung, 
that  is,  will  have  bearings  on  one  side  only,  but  in  spite  of  the 
great  nze,  the  overhang,  or  distance  of  the  center  of  gravity 
of  the  wheel  from  the  bearing,  is  only  ai  in.  An  i8  ft.  by  s 
ft.  wheel,  which  we  saw  recently,  had  29  In.  overhang,  and  all 
overhang  creates  extra  pressure  on  the  bearings  and  extra  wear 
and  friction. 

The  overhang  was  reduced  by  using  a  special  two-piece,  cast-iron 
hub  occupying  minimum  room  on  the  shaft  and  permitting  the 
bearing  to  be  set  in  under  the  wheel. 

This  hub  has  other  merits.  Its  shape  allows  the  use  of  straight 
spokes  throughout.  In  older  types  of  wheels  the  spokes  were  cast 
in  and  then  bent.  Such  bent  spokes  were  not  true,  nor  was  the 
wheel  which  they  supported,  but  the  present  wheel  is  absolutely 
true  and  can  be  taken  apart  and  put  together  true  aguir*: 

The  plates  of  the  housing  of  this  fan  are  braced  with  double 
angles  at  every  seam.  Two  fans  like  this  are  to  be  installed  in  a 
Mechanical  Draft  Plant  in  Grand  Rapids.  We  build  special  fans 
to  order.  Write  for  Fan  Catalog  EW,  and.  if  you  do  not  have  a 
copy,  ask  for  the  Book  on  Power  Plant  Economy. 

The  Qreen  Fuel  Economizer  Co. 

MATTEAWAN.  N.  Y. 

(Sole  builders  of  the  Green  Fuel 
^onomizer  in  the  United  States).  66 


The  Platt  Iron  Works  Co. 

DAYTON,  OHIO,  and  all  large  cities 


Builder  of  Pumping  Machinery,  Water 
Wheels,  Oil  Mill  Machinery,  Rendering 
Apparatus,  Air  Compressors,  Feed  Water 
Heaters  and  Purifiers,  Condensers  and  all 
steam  power  plant  apparatus. 


ROBB-NUMFORD 

BOILER  CO. 

SuccesK>rto  EDVARD  KENDALL  &  SONS 

Manufacturers  of  the  ROBB-MUMFORD  internally  fired 
boiler,  horizontal  return  tubular  and  other  stand¬ 
ard  types  of  boilers,  smokestacks,  etc. 

Main  Office  &  Worka,  -  SOUTH  FRAMINGHAM,  MASS. 

Boctvn  OSce  New  York  Office 

lyo  Summer  Street  Room  1406,  11  Broadway 


liEGARDING  THE  ELECTRICAL  WORLD 
From  a  reflector  ma.nuficiurer : 

“One  word  expresses  our  feelings  and  that 
is  ‘Success.’  We  presume  that  we  are  only 
one  of  30,ocx)  readers  of  this  same  opinion.” 


STURTEVANT  FANS 


are  individually  designed  for  the 
work  they  are  to  do.  Each  fits  its 
chosen  place,  operates  at  maximum 


efficiency  and  is  built  for  endurance 
under  the  most  trying  conditions. 


B.  F.  STURTEVANT  CO.,  Boston,  Mass. 


New  York 


General  Office  and  VTorks,  Hyde  Park,  Masa. 

Philadelphia  Chicago 


London 


Designers  and  Builders  of  Heating,  Ventilating,  Dicing  and  Mechanical  Draft  ^paratus;  Fan^  Blowers  and  Exhausters;  Steam 
Engines,  Electric  Motors  and  Generating  Sets;  Fuel  Economizers;  Forges,  Exhaust  Heads.  Steam  Traps,  Etc. 


OWER 


OorTriplex  Pumps  are  Uoeqoalled  io  Desifo  and  Coostructioo 

Made  in  a  variety  of  types  and  sizes,  adapted  for  Water  Works, 
Hydraulic  Elevators,  Boiler  Feeding, 
Apartment  Houses,  Mine  Pumping,  Ir- 
'igation.  Paper  Mills,  Refineries,  Brew¬ 
eries,  etc.  They  can  be  operated  by 
Electric  Motor,  Gas  or  Gasolene  En¬ 
gine,  Water  Power,  Steam  Engine,  etc. 

THE  DEMIINQ  CO.,  Salem,  Ohio 

GENERAL  AGENCIES 

Henioa&  Habbell,  N.  Jefferson  St.,  Chicago 
Harris  Pump  &  Supply  Co.,  J20  Id  Ave.,  Pittsburg 
W.  P.  Dallctt,  49  N.  7ih  St..  Philadelphia,  Pa- 
Chas-  J-  Jager  Co.,  IM  High  St-,  Bostoi 
Ralph  B  Carter  Co.,  47  Dey  St..  New  York 
Root,  Neal  ft  Co.,  178  Mala  St.,  Baffalo,  N.  Y. 


Write  ter  CBtetofuc  •<  fl  ’’ 


Sydaor  Pump  ft  Well  Co.,  Richmoad,  Va. 
Henshaw.  Bulkley  ft  Co.,  Saa  Francisco 
English  Iron  Works  Co.,  Kansas  City,  Mo. 


Direct-Connected  Electric  Pump 
WILLIAM  E.  QUIMBY,  Inc. 

40*60  E.  23d  St ,  New  York  Philadelphia,  Stokes  &  Parrish  Elevator  Co. 


WORTHINGTON 

DUPLEX  PISTON  METERS 

for 

Hot  Water 


The  only  adjustable  Meter  made. 

IF  you  are  interested  in  the  economy  and  efficiency  of  your 
boiler  plant,  write  for  information  about  the  Worthfnrton  Hot 
Water  Meter.  This  is  the  only  reliable,  durable  and  adiuat- 
able  meter  built  especially  for  measurng  the  water  fea  to 
boilers.  The  boiler  end  of  a  power  plant  offers  the  largest  chance 
of  loss,  and  it  is  useless  to  weigh  the  coal  if  you  do  not  measure 
the  feed  water.  When  writing  state  the  pressure  and  the  approxi¬ 
mate  temperature  of  the  water. 

Send  for  Catalogue,  M*E  W. 

HENRY  R.  WORTHINGTON 

114  Liberty  St.,  New  YorR. 


BUrrALO  TANDEM  AUTOMATIC  OA»  ENGINES 

Accurate  Regulation  for  Electric  Service— Automatic  Cut*off  and  Rites  Flj-Wheel  Governor. 

^  A.  H.  ALBERGER  COMPANY 

35  to  550  H.  P.  Using  Natural  Gas  693-697  Ellicott  Squaire 

25  to  400  H.  P.  Using  Producer  Gas 


BUFFALO,  N.  Y. 


GAS  PRODUCERS 
nUlLJKiiniljr  AND  ENGINES 


50  to  3000  H.  P. 

Ovor  250,000  H.  P.  in  operotion 


ONE  HORSE-POWER 
ONE  POUND  OF  COAL- 
ONE  HOUR 

This  can  only  be  attained  by  the  use  of  a  Gas  Engine. 
Gas  Engines  are  now  being  built  by  several  Companies  in 
units  of  two  thousand  horse-power. 

The  very  highest  economy  attainable  exceeding  any  water 
power  is  by 

Dr.  Monds  Producer  Gas  Process 

whereby  this  pound  is  largely  paid  for  from  the  by-products 
of  the  coal.  For  full  information,  address 

R.  D.  WOOD  &  CO.,  400  Chestnut  St,  PHILADELPHIA 


nection. 


RATHBUN  GAS  ENGINES 

for  Natural  Lifhtiog  or  Pro¬ 
ducer  Gas 


Arranged  for  belt  or  direct  con* 


BUILT  AND  SOLD  BY 

THE  S.  M.  JONES  COMPANY  Toledo,  Ohio,  D.S.A. 


Large  overload  capacity.  Many 
new  and  valuable 
features. 

Automatic  regu¬ 
lation  within  a 
per  cent,  from  no 
load  to  full  load. 
Noted  especially 
for  high  economy 
on  ligbt  loads. 


Note  the  strong  and  solid  construction  of  the  engine 
shown  above.  Koerting  engines  run  at  low  speed  and 
are  built  for  heavy  and  continuous  duty.  Each  detail 
most  carefully  considered  and  worked  out  by  expert 
gas  engineers. 


NEW  TOIK 


Foot  138th  St. 


BOSTON  PHILADELPHIA  ATLANTA 

CHICAGO  CINCINNATI 


PITTSBURG 


ST.  LOUIS 


Isolated  Plants  DO  Pay  if  the  current  is  generated  by  a 

Secor  Automatic  Oil-Electric  Plant 

a  compact  unit,  generating  current  from  kerosene  oil  at  a  cost 
lower  than  the  price  charged  for  current  by  Central  Stations. 
Makes  electric  light  cheaper  than  oil  lamps.  Equal  to  best 
steam  plants  in  close  regulation,  steady  voltage  and  reliability, 
superior  in  general  availability. 

Bulletins  and  catalogs  go  into  details. 

MARINE  ENGINE  &  MACHINE  CO. 


OFEICE:  126  Liberty  Street,  New  York 


WORKS:  Harrison,  N.  J. 


I 


ISOLATED  PLANTS 


Would  not  exist  IF  Electric  Light  and 
Power  Companies  could  supply  HEAT 


Write  for  the  “STORY**  of  District  Steam  Heating 


AMERICAN  DISTRICT  STEAM  CO 


MAIN  OFFICES 


WESTERN  OFFICES,  Monadnock  Bldg, 

CHICAGO,  ILL. 


Eighty  Per  Cent 


of  the  full  thermal  value  of  Bltumlnoua  Coal,  Lignite,  Wood 
and  other  fuel*,  converted  Into  fixed  gaa,  free  from  all 
Impurities,  by  the 

Loomis-Pettibone  Gas  Generating  System 

the  volatile  matter  and  tar  being  gasified  by  means  of  our 
patented  processes,  thereby  greatly  Increasing  the  effi¬ 
ciency  of  the  system  and  making  it  particularly  adapted  to 
the  operating  of  Qas  Engines.  Send  for  our  new  pamphlet. 

We  also  design  and  build 

American-Crossley  Suction  Gas  Plants  and  Gas  Enfines 


where  the  Twin  Strainer 
is  installed  on  pump 
suction  and  condensers. 
Can  be  cleaned  without 
interrupting  service. 
Help  maintain  high 
vacuum.  We’ll  tell  you 
the  whys  if  you’ll  ask  us. 


Liberty  Manufacturinf  Co. 

6901  Susquehanna  St. 
Pittsburg,  Pa. 


General  Offices  and  Works  :  CUDAHY.  WIS. 

(Sabvb  •f  Hllwanke*) 

Boston.  Chicago,  Columbus.  New  York,  Atlanta, 
St.  Louis,  Salt  Lake  City,  Denver 


Twin  Strainer 


MclNTOSH^  SEYMOUR!  ^  CO..iA^iinim.  NjY 


BElrTCb. 

DIRECT  COUPLED 


VERTICAL, 

HORIZONTAL, 


Simples  Compo\ir\d 
-  Triple  E^xpansloii* 

fimnoiaoot 

Chu^lM  C.  Moor*  A  Co. 

f'lrat 


Boatoni 

J*  A.  Grskikt  A  Co. 

Tramnnt  Building, 


Now  Yarlif 

Mdnfodt.  Seymcr^  A-^Cif^^’ 
CortIwiMlI  Si.  ■  '■>  ■  ■ 


o  ■. 


The  Eclipse  Sectional 
Rainbow  Gasket 


INSIDE  FACTS 


The  illustration*  shows  in  section  the  American 
Ball  Duplex  Compound  High  Speed  Engine. 
Observe  its  compactness,  observe  the  length  and 
the  rigfid  construction  of  cross  head. 

Observe  the  semi-marine  type  of  connecting  rod, 
so  convenient  to  reach. 

Observe  we  do  not  employ  “splash”  lubrication 
but  a  forced-feed  supply  piped  to  the  several 
bearings  direct. 

Observe  that  any  steam  which  blows  by  the 
pistons  cannot  condense  in  the  crank  chamber. 
This  engine  consumes  25  per  cent,  less  coal  than 
any  other  simple  high  speed  engine  on  the  market. 
It  will  pay  you  to  investigate. 

Send  for  a  Catalogue  free  upon  request. 


Fae-fllmtl*  of  a  S-lnrb  (<«etloD  ol  RcUpM 
OMk«t|  Bkowlof  Nftm*  and  Trada- 
IfVk  Ifibed  ad. 


Manufactured  from  the  celebrated  Rainbow  Packing 
Compound. 

The  most  economical  and  convenient  form  for  making 
gaskets  ever  produced. 

Absolutely  no  waste.  Will  carry  in  stock  for  years. 
Wrte  for  sample.  Do  it  to-day. 


Manufactured  Exclualvely  by 

Peerless  Rubber  Manufacturing  Co. 

16  Warren  Street  ...  NEW  YORK 


AMERICAN  ENGINE  CO. 

J4  Raritan  Avenue,  Bound  Brook,  N.  J. 

New  York  Offict :  qj  Liberty  Street  Boston  Office ;  4q  Federal  St 


TACHOMETERS 


OUR  SILENT 
"CORNISH  CYCLE” 
ENGINE  GENERATORS 


Ther  are  made  in  station¬ 
ary  and  portable  forms  for 
speeds  up  to  3,000  rev.  per 
minute  and  are  superior  to 
any  other  instrument  made 
for  the  same  purpose. 


Marine  type  are 


Awarded  Grand  Priae, 
World’s  Fair,  St.  Louis,  1904- 


Condensing  or 
Non-  Condensing 

The  Fuller  Co. 

BaSIneers 
Detroit.  Midi. 


STATIONARY  TYPE.  Manufactured  exclusively  by 

The  Schaeffer  &  Budenberg  Mfg.  Co. 

New  Factory  Foxboro,  Maes. 
SALESROOMS: 

No.  23  Dey  St..  New  York  No.  15  West  Lake  St.,  Chicaso,  III. 
225  CongreBB  St.,  Boston,  Maaa. 


PROVIDENCE  EN6INEERING  WORRS 

Providence,  R.  L  * 

■■Ildars  sf  Eeif  Inss  and  ■eneral  Machlnarf 

Successors  to 

Providence  Steam  Engine  Co.,  and  Rice  &  Sargent  Engine  Co. 

New  York  Office:  42  Broadway 


Keystone  Grease 

THE  WORLD'S  GREATEST  LURRICANT 

KEYSTONE  LUBRICATIN6  CO.,  Dept.  A,  nililtlplli,  Pi. 

Western  Office,  W.  A.  Campbell,  11  os  Tacoma  Bl(^.,  ChicafO,  IlL 
New  England  Office,  H.  L.  Carpenter,  30  Oliver  St.,  Boaton,  Mass. 
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For  a  Pulley  That  Pulls 

X  YLOTITE 

is  the  stuff  to  make  it  of.  It  is  a  hard,  dense,  homo¬ 
geneous  fibre  that  reduces  the  slip  of  belts  to  the  irreduci¬ 
ble  minimum. 

There’s  a  really  worth  while  saving  in  this  for  you. 
Better  get  our  booklet  telling  all  about  Xylotite. 

The  Xylotite  Product  Co. 

CINCINNATI,  OHIO 


For  Superheated  Steam 


aivJ  for  every  service  where  leakage 
must  be  prevented  in  steam,  air,  gas  oi 
water  piping,  wherever  high  pressures 
or  variations  in  pressure  have  to  be  pro¬ 
vided  against, 


The  illustration  below  shows  our 
izon'al  Single  Cylinder  Corliss  Engine 
with  Improved  Valve  Motion.  The  Su¬ 
perior  Regulation  and  Economy  of  the 
Corliss  Type  is  maintained,  but  without 
dashpots  or  releasing  gear;  the  valves 
are  never  d  isconnected  from  the  governor. 
Nothing  better  for  electric  service. 
Many  other  types.  Our  new  book  tells. 


should  be  specified  for  wrought  or  steel 
pipe. 

They  reduce  the  danger  of  leakage  67 
per  cent.,  and  are  as  strong  as  the  pipe 
itself. 

Prompt  deliveries  assured. 


THE  BALL  &  WOOD  CO 


General  Office:  New  York  Sales  Office  ; 

Elizabethport,  17  Battery 
N.  J.  Place 

Steam  Enfines,  Rateau  Turbines,  Welded  Flanges,  Bends 


Fleming  Engines 


Boilers 
Engines 
^  Feed' 
Water 
Heaters 


MAY  BE  DEPENDED  UPON 
FOR  EXACTING  AND  CONTINUOUS  SERVICE 


•LVa  in  every  respect.  Only  the  very  best  MATEKlALo, 
WORKMANSHIP  and  RESULTS  are  pledged.  Hence 
FLEMING  ENGINES  should  not  be  compared  with  those 
which  are  designed  and  built  to  render  low  prices  the  hoped- 
for  attraction.  Our  Engineering  Department  is  at  vour  dis¬ 
posal. 


Manufactured  by 


Main  Office 
and  Works 


Harrisburg  Foundry  ®  Machine  WorKs 

HARRISBURG,  PA.,  U.  S.  A. 

BRANCH  OFFICES  IN  ALL  PRINCIPAL  CITIES. 


No.  811  N.  Second  Street,  St.  Louis,  Mo. 
No.  924  Monadnock  Block.  Chicago,  Ill. 


BRANCH  OFFICES 


BUCKEYE  ENGINE  CO 
SALEM,  OHIO,  U.  S.  A. 


The  end  of  a  condenser 

shouldn’t  be  even  in  sight  after'  10  years’  service. 
Yet  in  several  cases  we  know  of,  the  condensing 
apparatus  was  completely  worn  out 
after  7  years’  service  and  was  then 

I  Conover  Condensers 

1.  :  which  afte. 


service  are 
still  good  as  new.  They  are  the 
only  condensers  sold  under  a  duty 
guarantee.  May  we  send  details? 

WATSON  MACHINE  CO.  Paterson,  N.J. 


ELECTRICAL  WORLD 


f 

THE  ALLIS-CHALMERS  CO.  HAS  OFFICES  IN  ALL  LARGE  CITIES  | 


Allis-Chalmers  Generators 

FOR  DIRECT  AND  ALTERNATING  CURRENT 
ARE  BUILT  FOR  DIRECT  COUPLING  TO  GAS 
ENGINES  AND  ESPECIALLY  DESIGNED  TO 
MEET  THE  REQUIRED  CONDITIONS  OF  SERVICE 


ALLIS-CHALMERS  GAS  ENGINE  DIRECT-CONNECTED  TO 
ALLIS-CHALMERS  ALTERNATING  CURRENT  GENERATOR 


Allis-Chalmers  Gas  Engines 


FOUR  CYCLE  DOUBLE  ACTING 
TANDEM  AND  TWIN  TANDEM 
400  TO  4000  HORSE  POWER 


V.-':..  :c;': 


, -r-i 


"A 


f 


•V 


■  '  [  ^ 
I  ■  • 


Compound 
Steam  Turbines 

Direct  Connected 

Economical,  Simple.  Easily  stripped  and  assem¬ 
bled.  Compact.  Fool  proof.  Self-balanced. 

No  counter-balancing  pistons  or  labyrinths.  No 
projecting  buckets.  No  guide  buckets.  No  valves. 

No  expensive  oil  compression  system.  No  gears. 

Orders  taken  for  units  of  from  600  to  10,000  horse¬ 
power. 

AMERICAN  TURBINE  ENGINE  CO. 

Head  Office :  Agency : 

Washington,  D.  C.  42  Broadway,  N.  Y. 


The  Brunswick  Refrigerating  Co. 

Builders  of 

Cold  Storage  Machinery  • 

NEW  BRUNSWICK,  NEW  JERSEY. 


9-rKAIVI  TCIRBINES 

direct  coupled  to  generators,  centrifugal  pumps  or  blowers. 
High  vacuum  not  reouired.  Exhaust  at  any  back  pressure 
for  steam  heating.  No  heat  expansion  troubles.  Governor 
powerful  and  accurate.  Running  adjustment  for  parallel 
operation.  Horse-power,  5  to  1,000. 

Bulletin  on  request 

KEBR  TORBINE  COMPANY.  WelliTill,,  N.  Y. 


I.  P.  MORRIS  COMPANY 

PHILADELPHIA.  PA. 

Designers  and  Builders  of  Special  Installations. 

BIlGUfES  High-Dutr  Pumping.  Blowii^  snd  Mine  Hoisting. 

Verticsl  snd  Honzontsl  TVRBINES  for  High  and  Low  Heads. 
High-Clsss,  Fire  Tube  Types — Stationary,  snd  Marine  BOILERS 

Centrifugal  Pumping  Machinery,  Tanks,  Special  Heavy  Machinery,  Par- 
•ona  Manganese  Bronze  Castings  s  Specialty.  Iron  Castings  up  to  50  Tons. 


DE  LAVAL  STEAM  TURBINE  CO 


Steam  Turbine  Alternator.  300  H.P. 


Steam  Turbine  Motors 
Steam  Turbine  Dynamos 
Steam  Turbine  Blowers 

Steam  Turbine 

Centrifugal  Pumps 

Electro- Motor 

Centrifugal  Pumps 

SERD  FOR  eiTILOOUE  Ra.  24 


The  Hooven,  Owens,  Rentschler  Co.,  Hamilton,  Ohio  CUeag*  Atlaato  Sua  f rsuicisca 


ROBT.  WETHERILL  &  CO. 


(INCORPORATED) 


CHESTER,  PENNSYLVANIA 


CORLISS  ENGINES 

BERRY  SAFETY  BOILERS  POWER  PLANTS 


The  Phosphor  Bronze  SmeltingCo.Qmited, 

2200  WASHINGTON  AVE..PHILADELPHIA. 
"ELEPHANT  BRAND  PH0SPH0R*BR0NZE“ 
ingots, CASTINGS, WIRE, RODS, SHEETS, ETC. 

—  DELTA  METAL - 

CASTINGS.  STAMPINGS  and  FORGINGS. 
ORIGINAL  AND  Souc  Makers  IN  THE  U.S. 


REG  TRADE  marks 


i  ./i U  /iJf . 


5 


The  Fewer 
The  Parts 
The  Better 
The  Fan 

The  illustration  shows  all  the 
parts  entering  into  the  construc¬ 
tion  of 

Westinghouse 

Direct  Current 

Ceiling  Fans 

You  can  get  catalogues  and 
prices  from  any  reliable  supply 
dealer,  or  address  our  nearest 
district  office.  - 

Westinghouse  Electric 

&  MIg.  Co.,  Pittsburg,  Pa. 

Offices  in  All  Large  Cities. 

For  Canada: 

Canadian  Westinghouse  Co.,  Ltd., 
Hamilton,  Ont. 


The 

Westinghouse 
Machine  Company 


The 

Steam 

Turbine 


Westinghouse-Parsons  Steam  Turbine  Generating  Unit. 


Builders 


Also  Designers  and  Builders  of 

Horizontal  and  Vertical  Steam  Engines,  Single  and  Double  Acting  Gas  Engines, 

and  of  The  Roney  Mechanical  Stoker. 


New  York,  lo  Bridge  St. 
Boston,  131  State  St. 

Charlotte,  N.  C.,  So.  Tryon  St. 
St,  Louis,  Chemical  Bldg. 


Address  nearest  sales  office  for  particulars 

Cleveland,  New  England  Bldg. 

Chicago,  La  Salle  St 
Cincinnati,  iiii  Traction  Bldg. 

San  Francisco,  Hunt,  Mirk  &  Co., 

1625  Euclid  Ave.,  Berkeley,  CaL 


Atlanta,  Equitable  Bldg. 

Philadelphia  1003  North  American  Bldg. 
Pittsburg,  Westinghouse  Bldg. 

Denver,  312  MePbee  Bldg. 


Makes  a  specialty  of  Flexible  Wires  and 
Cables  for  Elevator  Control,  Electric  Lights 
in  Elevators  and  Theatre  Cables,  all  Mame 
Proof  and  of  best  material. 

If  you  want  the  best  rubier  msulation  for 
any  purpose,  ask  for 

Factory  and  Office: 

^riUr'  420-430  fast  251h  St,  New  York 


city 


m,  raiijMn,,  mnwnv 

■vend  B.  rBlLUn,  VlM-Praalitont. 
a  K.  WAemnL,  rrMtu^r. 

a  B.  BBiaifaTOII,  Jr.,BwntarT. 

Aaericao  Electrical  Works 

PHILUPSrALB,  R.  I. 

Bare  &  lasolated  Electric  Wire 

llectrlc  LUht  Ua*  Wlr* 

lailway  Feeder  &  Trolley  Wire 

CalraBbcejrMWjrcjMUl  Straads 

nw  TOBK,  W.  /.  Wataon,  M  Ocrtlaadt  SU 
OnOAQO,  r.  B.  Donoboa,  lU  Adams  Strsst. 
■OBTBBAL,  Batsas  P.  PhlUtpa’  Blactrtcat 
Works. 


WHERE  BELTS  SLIP 


There’s  a  loss  of  power.  This  is  minimized  where  Shultz 
“Sable”  Rawhide  Belting  is  used.  Compared  with  any  oak- 
tanned  belting,  “Sable”  transmits  on«»-third  more  power  and 
lasts  longer.  Try  it  in  your  own  plant  at  our  cost.  Booklet 
lo  describes  our  free  trial  offer. 

SHULTZ  BELTING  CO.,  St.  Louis,  Mo. 

NEW  YOIK.  Ill  Chambers  St.  BOSTON.  114  Biih  St.  PNILA.,  Il«  N.  M  St. 


Coal  ®  Iron  National  Bank 

143  Liberty  Street,  New  York. 

Offen  Ezceptioiial  FaciliUea 

To  the  ELECTRICAL  TRADE 

ASSETS—  $6,000,000.00 
SAFE  DEPOSIT  VAULTS 

$5,000  per  annum  and  upward. 


National  Electrical  Code  Standard 

"O.K.”  Weatherproof 
Slow-Burtiioi:  Weatherproof 
II  J  asd  IdvTil  Wire 


Pricaa  and  M'anpiw  AppttcatlBB 


PHILLIPS  INSULATED  WKE  CD. 

Bca  Bad  Factory  ,  Pa  otaBkot,  R.  I. 


IP  the  SUPPLY  HOUSE  you  trade  with  does  not 
keep  our  GOODS  in  stock  WRITE  US 

We  will  attend  to  your 
wants 


Jenkins  Bros.  Vsklves 

•••  are  all  well  designed,  and  have  full  opening. 

They  are  thoroughly  interchangeable,  so  that 
any  worn  or  broken  part  can  be  readily  renewed. 

JWC  They  are  manufactured  from  the  highest 
grades  of  material,  and  each  valve  is  carefully 
tested  before  leaving  the  factory. 

All  genuine  bear  Trade  Mark  as  shown  in 
cut,  and  are  guaranteed. 

S«nd  for  booklet,  “Valve  Troubles,  and  How  to  Avoid  Them.” 

Jenkins  Bboc.,  New  York.  Boston,  Philadelphia,  Chica^,  London. 


QUICK  SHIPMENTS 


New  York  Insulated  Wire  Company 

Mala  Office  t  114  Liberfy  Street.  N.  Y.  iVaKbcs :  CHICAGO,  192  OetplalBcs  Street. 
BOSTON.  7  Otis  Street ;  ShN  FtANCISCO.  iU  EAIasim  Street. 


Every  electric  light,  railway  and  pow-tr  plant  should  be  provided  with 

BRISTOL’S  RECORDING  INSTRUMENTS 

VOLTMETERS  PRESSURE  GAGES 

^  AMMETERS  VACUUM  GAGES 

1^  WATTMETERS  THERMOMETERS 

WB  SIMPLE,  ACCUR.4TE.  RELIABLE 

ContJnuoua  recorda  In  ink  on  paptrcbarti 
W  SEND  FOR  CATALOG  K  AND  DISCOUNTS 

f  The  Bristol  Co.,  Waterbury,  Conn.,  U.S.A. 

NEW  YOBK.  114  liberty  St.  LONDON.  IJ  College  HMU 


‘‘Phono-Electric 

Wire— “It's  Tough »» 


For  Trolley,  Telephone 
and  Telegraph  Lines. 


ono€lecti1c 


Bridgeport  Brass  Co. 

Postal  Telegraph  Building. 
Broadway  and  Murray  Street, 
New  York. 


RUBBER  COVERED 

Wires  and  Cables 


'  For  Every  Service 

For  Underground,  Aerial  and  Submarine  naa. 
“SAvaTY”  wirea  and  cablca  have  the  endoraa 
ment  of  some  of  the  largest  aaert  in  the  Uailad 
States. 


New  York  A  Ohio  Co. 

Warren,  Ohio 

Claes  A  Licensed  Laaipe 


The  Safety  Insulated  Wire  &  Cable  Co. 

114-116  LIBERTY  STREET,  NEW  YORK 


A 


